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ERRATA 
Page line 26, read A. Tlollowell for A. Hallowell 
Page 130, line 31, read multiplier for viviperous 
Cover of March number, read E.G. Boerner for Boerner: and Tf, 
N. Hansen for Hansen 
Pave 155, line 6, read over in the seed tuber for over the seed tuber. 
Page 199, author's name read Tlansen for Hansen, 
Page $12, line 24, read Tables 1 to 9 for Tables 1 and 9 
Paye 413, line 30, read Bact. marginale for Baet 
Cover of July number, read LM. Lewis for J. Mo Lewis 
Paye 466, line 9, read 13338 for 1.338 
Page 500, line 2, read flats approximately Th, “yo Tt. for flats approxi 


mately IS x IS x2 inches 


Page 657, line &, and page 659, line 19, read Philema for Phlema 
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73h, footnote, read Rhoads, A. S. for Rhodes, ALS 
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Aamopt, OLAF S., A study of growth habit 
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Acanthorhyneus vaecinii, associated with 
storage rot of cranberries, 652-655 
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of Bacterium phaseoli sojense, 49 

Ada Red, and other apple varieties, 
susceptibility to cedar rust, with special 
reference to twig infections, 541-543 

Agallia sticticollis, transmission of curly 
top of sugar beet by, 407-408 

Age, effect of, on tobacco mosaic virus, 
515-517 
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of Bacterium phaseoli sojense, 49; tests, 
Bacterium phaseoli, Bact. phaseoli  so- 
jense, and Bact. flaccumfaciens, 54 

Agrilus anxius, bronze bireh borer, 51 

Alfalfa, wilt disease caused by Fusarium 
sp., 337-338; yellowing of, caused by 


leafhoppers, 39 

ALLISON, R. V., see FARIS, J. A. 

Allium cepa, new Alternaria disease of, 
115-132 

Alternaria allii, n. sp., cause of purple 
leaf spot of Allium cepa, 115-132; con- 


trol of, 130; growth in culture, 119-124: 
life history of, 124-129 

Alternaria, solani, from potato tubers, 
variation of strains of, 56; spp., con- 
nected with target canker of apples and 
pears, 736; spp., in corn nodes, 41 

Amaranthus blitum (=A. lividus L.) in- 
fected by Blakeslea, 183 

‘*Amarillamiento’’ (vellowing) root dis- 
ease of coffee, 150 

American Phytopathological Society, ab- 
stracts of papers presented at Philadel- 
phia meeting, December 1926, 39-59; 
Pacific Division, abstracts of papers 
read at, 745-748; report of 18th annual 
meeting, 343-352; summer meeting of, 
415, 836 

American type culture collection, 672 

Amphorophora rubi, aphid carrier of 
raspberry mosaic, 46 

ANDERSON, H. W., A theory to account for 
the bactericidal action of sodium 
silicofluoride and lack of injury to host 
tissues, 50 

Andes, central, plant disease notes from, 
147-153 

Anonymous, The American type culture 
eollection, 672 

Aphanomyces, euteiches, 43; euteiches, 
hosts of, 133-134; euteiches, on 
Lathyrus latifolius, L. odoratus, L. sp., 
on Medieago sativa, Melilotus alba, Vicia 
angustifolia, V. dasyearpa, V. ervilia, V. 
fulgens, V. gigantea, V. monantha, V. 
pannoniea, V. sativa, 133; laevis, 45; 
raphani, n. sp., cause of radish black- 
rot, 43 

Aphid, on Douglas fir, 8; on silver fir, 9 

Aphis, agents of transmission of dwarf 
disease, 639-646 
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188; blotch fungus, details in life his- 
of, 45-46; increasing prevalence of 
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Hypochnus rot of, 743-744; Pleospora 
rot of, 47; scab, control, 45; seab, in- 
fection studies, 45; ‘target canker’’ 
of, 735-738; thread blight of, 694; tree 
injection for fire blight, 51; trees, black 
walnut as a cause of the death of, 529- 
540; varieties, susceptibility to cedar 
rust, 541-543 
Arachis hypogaea, pale dwarf disease of, 
217-225 
Armillaria 
rot, 11 
Arsenate of lead, for control of bacterial 
wilt and reduction of cucumber mosaic, 
473-481 
Ascochyta, 


mellea, cause of conifer root 


blight of relation of 
Mycosphaerella pinodes to, 44, 381-397 ; 
pisi, 381-397; pisi, description of, 381; 
species of, parasitic on pea, 381-397 


peas, 


Aspergillus niger, and scutellum rot of 
corn, 460 

Avocado leaves, infected with Phyllachora 
gratissima, 153 


3ACH WALTER J., see WOLF, FREDERICK A. 

Bacillus, amylovorus, control by tree in- 

flagella of, 
405-406; earotovorus, cause of heart rot 
of celery, 663-667; tracheiphilus, con- 
trol of cucumber wilt due to, 473-479 

Bacteria, connected with target canker of 
apples and pears, 735-738 

sacterial, blight of pear, 611-627; blight 
of pear, symptoms of, 611-612; disease 

507-512; halo 


jection, 51; amylovorus, 


of Bowlesia, 
kudzu, 48 

sactericidal action of sodium silicofluoride, 
50 


spot of 


differ- 
Bact. 
flaceum- 


Bacterium, campestre, serological 
Bact. 
sojense, and 


53-54: 
gical and physiological studies of, 54; 


entiation from phaseoli, 
Bact. 


flaccumfaciens, 


phaseoli 
faciens, serolo- 
flaccumfaciens, serological differentiation 
from Bact. ecampestre, 53-54; phaseoli, 
serological and physiological studies of, 
54; phaseoli, serological differentiation 
from Bact. campestre, 53-54; phaseoli 


sojense, correlation of virulence and acid 


agglutination in strains of, 49; phaseoli 


sojense, serological and physiological 
studies of, 54; phaseoli sojense, serolo- 
gical differentiation from Bact. campes- 
tre, 53-54; 
silicofluoride for, 50; pueriae, on kudzu, 


48; solanacearum, on Hibiscus in Java, 


pruni, toxicity of sodium 


25-27; tumefaciens, cause of sweet pea 
fasciation, 29-30; tumefaciens, strains 
of, 46-47 
BAILEY, ALICE A., see RAMSEY, G. B. 
Bain, HeNrY F., see STEVENS, NEIL E. 
Barley, experiments with dusts controlling 
175-179; host of 
133; loose 


smut, strains and host relationships, 42; 


stripe disease of, 


Aphanomyces euteiches, 
seed, dehulling with sulphuric acid to in- 
duce infection with covered smut, 747- 
748 

BARGER, W. R., see Fawcett, H. S. 

Bayer, dust, for control of barley stripe, 
176-178 

Bean rust (Uromyces appendiculatus), 
prevalence in Colombia, 152 

Beef extract media versus beef infusion, 
413-414 

seet, curly-top, virus of, causing curly-top 
of squash, 48-49; sugar, curly top of, in 
Argentine, 407-408; curly-top 
virus, cause of western yellow tomato 
blight, 39; 
curly-top of, 747; sugar, prevention of 


sugar, 
sugar, ecological studies of 
seedling diseases, 259-296 
3ENNETT, J. P., The treatment of lime- 
indueed chlorosis in fruit trees, 745-746 
Berberis, aristata, brachypoda, buxifolia, 
canadensis, chinensis, dictyophylla, 
leichlinii, lyeium, pruinosa, thunbergii, 
susceptibility, re- 
Puceinia 


nature of 
sistance, or immunity to 
graminis, 98-111 

Biography, of Fircn, HAROLD WAKEFIELD, 
205-206; of Lyman, GEORGE RICHARD, 
355-361; of PIEMEISEL, FRANK J., 135- 
136; of SmirH, Erwin F., 675-688 


vulgaris, 


Biologie forms, see physiologic specializa- 
tion 
Birch, 
51; serious disease of, 59 


Blackberries, dwarf of, 629-648 


bronze borer, tree injection for, 
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Blackleg, of potato, seed-piece transmis- 
sion, 155-160 

Black-root, of radish, caused by Apha- 
nomyces raphani, n. sp., 43 

Black walnut (Juglans nigra) as a cause 
of the death of apple trees, 529-540 

Blakeslea, distribution of 183-184; on 
Physalis angulata, 183; on Ipomoea 
batatas, 183; on tobacco leaves, 181- 
183; trispora, in culture of Botrytis 
rilevi, 181; trispora, occurrence of, in 
Dutch East Indies, 181-184 

Blastophaga psenes L. (B.  grossorum 
Gray.), the caprifying insect, transmit- 
ting Fusarium moniliforme var. fici, 199 

Blight, Ascochyta, of peas, 44; bacterial, 
of pea, 611-627; chestnut, 11; citrus, in 
Florida, 58-59; Gloeosporium, of rasp- 
berry, 769-774; spur, of raspberry, 
differentiated from Gloeosporium blight, 
769-770; thread, of citrus and poma- 
ceous plants, 689-709; western yellow, of 
tomato, caused by beet curly-top virus, 
39; western yellow, of tomato, in rela- 
tion to environmental conditions, 746 

Buss, D. E., see MELHvs, I. E. 

Blister rust, of white pine, 10 

BuiopGetr, F. M., A potato virus on pep- 
pers, 775-782; Tobacco mosaic on pota- 
toes, 727-734 

Blotch, apple, canker eradication, 46, 185- 
188; fungus, apple, details in life his- 
tory, 45-46 

Blue-mold rot, of citrus fruits, 47 

Blue-stem (wilt), of raspberry, differ- 
entiated from Gloeosporium blight, 769- 
770 

BoERNER, E. G., see TISDALE, W. H. 

Bo.tiey, H. L., The eontrol of plant dis- 
ease through seed certification—aided 
by test gardens and field crop inspee- 
tions, 40 

Bonpe, REINER, Variation of strains of 
Alternaria solani from lesions on potato 
tubers, 56 

Book review, Citrus diseases and their con- 
trol, 205-204; Japanese textbook on 
plant pathology, 37; Manual of plant 
diseases, 341-342 

Bordeaux mixture, and lead arsenate, for 


control of bacterial wilt and reduction 


of cucumber mosaic, 473-481; chemical 
hydrated lime for preparation of, 571- 
572 

Bordeaux-oil emulsion, for citrus fruits, 47 

Botanical congress, fifth international, 
672-673 

Botrytis rilevi, culture of, 181 

Bowlesia septentrionalis, bacterial diseases, 
907-512 

BOWMAN, JOHN J., see Futon, Harry R. 
s0YCE, J. S., Observations on forest path- 
ology in Great Britain and Denmark, 
1-18 

Brewer, P. H., H. R. KRaysiti, and Max 
W. GARDNER, Purification of the virus of 
tomato mosaic, 744 

Brices, Frep N., Dehulling barley seed 
with sulfurie acid to induce infection 
with covered smut (Ustilago hordei), 
747-748 

Brown, NELLIE A., Sweet pea fasciation, 
a form of crowngall, 29-30 

srown-patch of turf, fungicidal control of, 
50-51 

Brunchorstia destruens, cause of needle 
and twig blight of pines, 9 

3RYAN, K., Beef infusion versus 
beef extract media, 413-414; Flagella 
of Bacillus amylovorus, 405-406 

gardenia, 671-672 


A. H. REGINALD, Cryptoporus vol- 


Bud drop of 


vatus and its relations with forest trees 
and insects, 53 

Bunchy top, of abacé, or manila hemp, 

255-257 

Bunt, distribution of, 167-174 

Bur er, L. F., Inereasing prevalence of 
Hypochnus rot of apples, 743-744; see 
Rose, D. H. 

Butt rot in Diospyros virginiana eaused by 


Polyporus spraguei, 339-340 


Cabbage, Chinese, Cereosporella leaf spot 
of, 42, 669-670; control of damping off, 
003-504; Pythium ultimum on, 54-55 

Cailliea glomerata (Forsk.) MacBride, 137 

Calcium arsenate-gypsum, dust, for control 
of bacterial wilt of cucumbers, 473-481 

Canker, apple blotch, eradication of, 46, 
185-188; of apple blotch fungus, Phyl- 
losticta solitaria E. and E., 185; 
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‘‘Llaga’’ disease of coffee roots, 151; 
of Douglas fir, 4; of larch, 10; target, 
735-738 


of apples and pears, 

Capnodium brasilense Pat. and Maubl. 
causing sooty mold of coffee, 152 

CARTER, WALTER, Ecological studies of 
curly-top of sugar beets, 747 

Castilla cane susceptible to gomosis, 150 

Cedar, leaf-blight, 11; rust, varietal sus 
ceptibility of apples to, 541-545 

Celery, experiments, effect of mycorhiza, 
746; heartrot, 663-667 

Cell, effects of mosaic on content of, 57 

Cells, of ‘*mosaie diseased’? and ‘‘dwarf’’ 
dahlias, x-bodies in, 52 

Cenangium abietis, 9 

Central Andes, plant disease notes from, 
147-153 

Cereospora (Helminthosporium) sacchari, 
cause of eye spot on sugar cane, 515, 317 

Cercosporella (Cercospora), albo-maculans, 
cause of leaf spot of Chinese cabbage, 
12; leaf spot of Chinese cabbage, 42, 
669-670 

Ceuthospora lunata, associated with stor- 
age rot of cranberries, 655 

CHARDON, CarLos E., and RAFAEL A. 
Toro, Plant disease notes from the cen- 
tral Andes, 147-153 

Chemical, hydrated lime for the prepara- 
tion of bordeaux mixture, 571-572; in- 
jury to tomatoes, 502-503;  investiga- 
tions of colored compounds in normal 
rust and mutants, 720-723; treatments 
of soil for control of damping-off fungi, 
199-505 

Chemicals, effeet on germination of rust 
spores, $95—496 

Chermes cooleyi, aphid on Douglas fir, 8 


Cherry, Japanese, witches’ broom of, 19- 
24; leaf spot, infection studies, 45 
Chestnut blight, 11; tree injection for, 51 
Chinese cabbage, Cereosporella leaf spot 
of, 42, 669-670 

Chloroplasts, destruction of, in tomato 
mosaic, 365-367; physical and chemical 
properties of bodies associated with 
destruetion of, in tomato mosaic, 567- 


Chlorosis, treatment of lime-induced, in 


fruit trees, 745-746 


Choanephora, dichotoma Gandrup, 183; 
cucurbitarum, a true parasite on Amar- 
anthus blitum, infundibulifer 
(Cunn.) Sace., 183; spp., 181-185 

CHRISTENSEN, J. J. and E, C. STAKMAN, 
Susceptibility of wheat varieties and 
hybrids to wheat scab in Minnesota, 
40-41; see STAKMAN, E. C. 

Citrus, aurantium, infected by citrus scab, 
153; ‘*blight,’’ wilt, or leaf-curl in 
Florida, 58-59; diseases and their con- 
trol, book review, 203-204; fruit decay, 
temperature relations, 746-747; fruits, 
effect of spraying on keeping quality of, 
47; plants, thread blight disease of, 
caused by Corticium koleroga, 689-709; 
scab, caused by Sphaceloma faweetti, 
153 

CLayTon, E. E., Effeet of early spray and 
dust applications on later incidence of 
cucumber wilt and mosaic diseases, 475— 
181: Effeet of seed treatment on growth, 
yield, and disease control in vegetable 
crops, $4 

Clitocybe root-rot of trees and other woody 
plants in Florida, 56-07 

Clover, leafhopper injury to, 58, 399-404 

Coecomyees hiemalis, infection studies, 45 

Coconut leaves, disease of, caused by 
Pestalozzia palmanum, 153 

Coffee, root disease, 150-151 

Collection, American type culture, 672 

Colletotrichum, hibisei, on Hibiseus in 
Java, 25-27; lindemuthianum, S822 

COLLEY, REGINALD H., and W. H. WESTON, 
Biography of GEORGE RIcHARD LYMAN, 
300-361 

Color mutations of Puecinia  graminis 
tritici, 711-725 

Commercial tobaecos and cured leaf as a 
source of mosaie disease in tobacco, 49, 
513-522 

Congress, fifth international botanical, 
672-673 

Conidia, living, photographing on agar, 
195-198 

Coniferous seed-beds, damping-off control 
in, 51-52 

Coniothyrium spp., connected with target 


canker of apples and pears, 756 
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Control, of barley stripe with chemical 
dusts, 175-179; of brown-patch of turf 
by fungicides, 50-51; of common seab 
of potato with sulphur, 297-314; of 
eotton root rot caused by Fusarium 
noniliforme, 235-237; of cotton wilt, 
765; of damping off fungi, by chemical 
treatment of soil, 499-505; of damping- 
off in coniferous seed-beds, 51-52; of 
dwarf of blackberries, 646-647; of 
fungous diseases and inseet pests by 
tree injection, 51; of internal rot of 
eaprified figs, 199-200; of millet smut, 
739-741: of oat smut in Idaho, dust 
treatment for, 569-570; of bacterial 
blight of pea, 625-626; of plant disease 
through seed certification—aided by test 
gardens and field crop inspections, 40; 
of Rhizoctonia of potatoes in Idaho, 
seed treatment, 793-814; of sand burn 
of pecan seedlings, 660; of sorghum 
kernel smut and millet smut by sulphur 
and copper carbonate dusts, 52; of 
thread blight, of citrus and pomaceous 
fruits, 706-707 

Cook, MELVILLE T., Some effects of mosaic 
on the content of the cell, 57 

Coons, G. H. and Dewey STEWART, Pre- 
vention of seedling diseases of sugar 
beets, 259-296 

Copper carbonate, for control of bunt, 
175; for control of damping off of toma- 
toes, 499-505; for control of millet 
smut, 740; for control of oat smut, 569- 
570: for control of sorghum kernel 
smut and millet smut, 52 

Copper, correction of unproductive muck by 
the addition of, 49-50; dusts, used on 
lettuce and onions on muck soils, 49-50 

Corn, downy mildew, 57; fungous flora of 
nodes of, 41; mosaic, of Hawaii, distinct 
from sugar cane mosaic, 41; nature of 
resistance to Puecinia sorghi, 815-825; 
Ophiobolus heterostrophus on, $14; per- 
meability of seed coat to mercury com- 
pounds, 51; resistance to smut, $2; rust, 
see Puecinia sorghi L.; seutellum rot, 
149-471: smut, see Ustilago zeae; study 


of fungous flora of nodal tissues of, 565- 


568 


Correlation of virulence and acid agglutina- 
tion in strains of Bacterium phaseoli 
sojense, 49 

Corrosive sublimate, see mereurie chloride 

Corticum, koleroga, cause of thread blight 
on citrus and pomaceous fruits, 689-709 ; 
koleroga, morphology of, 700-702; 
koleroga, pathogenicity of, 699-700; 
pathological anatomy of affected plants, 
702; portentosum, 137; stevensii, 705; 
vagum var. solani, effect on potatoes, 811 

Cotton, root diseases caused by Fusarium 
moniliforme Sheld., 227-238; seed, a 


modified method of delinting, 189-193; 


wilt of, 749-767 

Covered smut, dehulling barley seed with 
sulphurie acid to induee infection with, 
747-748: of oats, effects of soil moisture, 
soil temperature, and dehulling on, 81-36 

CRAIGIE, J. H., see MELANDER, L. W. 

Cranberries, storage rots of, 649-655 

Cronartium ribicola, 10 

Crowngall, producing fasciation of sweet 
pea, 29-30; strains of causal organism, 
16-47 

Crown rust, of oats, physiologie specializa- 
tion in, 783-790 

Cryptoporus volvatus and its relations with 
forest trees and insects, 53 

Cucumber, beetle, striped (Diabrotica vit- 
tata), control, 473-481; wilt and mosaic, 
control by fungicides, 473-481; variety 
of, resistance to mosaic, 48 

Culture, American type, colleetion, 672 

Cultures, fungous, relation of storage tem- 
perature to lag in growth of, 55 

Cured leaf, and commercial tobaccos, as 
source of tobaeco mosaic, 49, 513-52 

‘*Curly top,’’ of abacé, or Manila hemp, 
255 

Curly-top, of sugar beets, ecological studies 
of, 747: of sugar beet in Argentine, 407— 
$08; of squash, 48-49; virus, of sugar 
beet, cause of western yellow tomato 
blight, 39 

Currant, blister rust on, 10 

Cytological study of Puceinia coronata on 


Banner and Cowra oats, 748 
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Dahlias, “mosaic diseased” and “dwarfed,” 


x-bodies in cells of, 52 

Damping-off, control in coniferous seed- 
beds, 51-52; control of, by soil treatment 
with chemicals, 500-503; Pythium de- 
baryanum the cause of, 54-55 

Dasyseypha calycina, cause of larch canker, 
10 

Davis, W. H., Cercosporella leaf spot of 
Chinese cabbage, 42; Notes on the 
Cercosporella leaf spot of Chinese cab- 
bage in Massachusetts, 669-0670 

Decay, citrus fruit, temperature relations, 
746-747 

Decays, fruit, of Feijoa, 745 

Dehulling, of barley seed with sulphurie 
acid to induce infection with covered 
smut, 747-748; of oats, effect on smut 
infection, 31-36 

Delinting cotton seed, a modified method 
of, with sulphurie acid, 189-195 

DeMAREE, J. B., Sand burn of pecan seed- 
lings, 657-661 

Dematophora sp., conidial stage of Rosel- 
linia fungus, 151 

Denmark, observations on forest pathology 
in, 1-18 

Desmanthus, 137 

Diabrotica vittata, striped cucumber beetle, 
control, 

Diaporthe citri, 47 

Dichrostachys nutans, a weed tree, in Cuba, 
with remarks on its pathology, 137-146 

DIcKSON, JAMES G., see LEUKEL, R. W. 

Differential hosts of Puecinia coronata 
avenae, 787 

Differentiation, serological, of Bacterium 
campestre from Bact. phaseoli, Bact. 
phaseoli sojense, and Bact.  flaceum- 
faciens, 53-54 

Diospyros virginiana, butt rot of, 539-540 

Diplodia natalensis, 47 

Disease, bacterial, of Bowlesia, 507-512; 
(canker), on coffee roots, 151; 
nematode, of sweet potato, 549-554; of 
avocado leaves, caused by Phyllachora 
gratissima, 153; of birches, 59; of coco- 
nut leaves caused by Pestalozzia pal- 
manum Cooke, 153; of eoffee root, 150- 
151; of larkspur, caused by Sclerotium 
delphinii, 242-244; plants, notes from 


the Central Andes, 147-153; scutellum 
rot of corn, 499-471; seedling, of sugar 
beets, 259-263 

Dissemination, of bacterial blight of pea, 
611-627 

DopcE, B. O., A Gloeosporium blight of 
raspberry, 769-774 

Dothichiza populea and its mode of infee- 
tion, 545-547 

Douglas fir, aphid, 8; canker of, 4; needle 
east of, 7 

Downy mildew, Sclerospora graminicola, a 
study of, 57 

DRECHSLER, CHARLES, A peculiar type of 
Pythium, 55; An emendation of the de- 
seription of Ophiobolus heterostrophus, 
114; Pythium ultimum and P. de- 
baryanum, 54-55 

Dreyfusia nuesslini, aphid on silver fir, 9 

Drop, bud, of gardenia, 671-672 

Durr, G. H., and CATHERINE GRAHAM 
WELCH, Sulfur as a control agent for 
common seab, 297-314 

Du Pont, dusts, for control of barley stripe, 
176-178; dusts, for control of oat smut, 

570: dusts, toxie effect on fungous 
spores, 317, 218; No. 15, dust, for control 
of Rhizoctonia of potatoes, 795, 814 

Dust, effeet of early applications, on cu- 
cumber wilt and mosaic diseases, 475- 
$51; fungicides, method of testing tox- 
icity of, 815-3819; treatment for control 
of oat smut in Idaho, 569-570 

Dusts, experiments with, for controlling 
stripe disease of barley, 175-179;  sul- 
phur and copper carbonate for control 
of sorghum and millet smuts, 52 

Dwarf, of blackberries, 629-648; pale, of 
peanut, 217-225; yellow, disease of 
potatoes, on peppers, 775-782 

Dwarfing of peanuts, differences between 
seed lots, 220-221; relation of physical 
factors to, 222-224; relation of seed 
vigor to, 222 

DykstTrA, T. P., see McKay, M. B. 


ECKERSON, SopHIA H., and H. R. Kray- 
BILL, Separation of fern leaf from mot- 
tling in tomato mosaic, 57-58 

Ecological studies of curly-top of sugar 
beets, 747 


as 
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Effect, of a certain strain of tobaeco 
mosaic on the yield and quality of bur- 
lev tobacco, 523-527; of different hosts 
upon the sporangia of some Phytoph- 
thoras, 483-490; of early spray and 
dust applications on later incidence of 
cucumber wilt and mosaie diseases, 475- 
481 

Effects of fungous extracts upon the initia- 
tion and growth of the perithecia of 
Venturia inaequalis (Cke.) Wint. in pure 
culture, 835-836 

Egypt, distribution of cotton wilt in, 750- 
752 

Elachiptera costata, agent of inoculation 
of celery heart rot, 663-670 

Elm, disease, 13; European scale, tree in- 
jection for, 51 

Eimer, O. H., A mosaic-resistant variety 
of cucumbers, 48 

Emendation of the description of Ophio- 
bolus heterostrophus, 414 

Empoasca, fabae, leafhopper causing yel- 
lowing of alfalfa, 39; fabae on clover, 
399-404; mali, leafhopper injuring 
clover, 58 

End rot, of cranberries in storage, 652 

Endothia parasitica, 11; tree injection for, 
51 

Environmental conditions in relation to 
western yellow tomato blight, 746 

Enzymes, of Pythiacystis citrophthora, 747 

Eradication, of apple blotch eanker, 46, 
1S5—188 

Erysiphe scandens, 705 

Eutettix tenella, carrier of beet curly-top 
virus, 39; in connection with western 
yellow tomato blight, 746; leafhopper 
carrying squash ecurly-top virus, 48-49 

Exoaseus cerasi, cause of witches’ broom on 
Japanese cherry trees, 19-24; hosts of, 


oo 


Exobasidium, parvifolii Hotson, n. sp., 
214-215; spp., discussion of, 207-208 
Extract, beef, versus beef infusion media, 
$13-414 

Extracts, effects of fungous, upon develop- 
ment of perithecia, 835-856 

Eye spot of sugar cane, 315 

EZEKIEL, WALTER N., Two fungi on Sclero- 


tinia apothecia, 791-792 


Factors, genetic, for inheritance of rust 
reaction and growth habit in wheat, 
573-609 

FAHMY, TEWFIK, Fusarium disease (wilt) 
of cotton and its control, 749-767 

Faris, J. A., Zonate foot rot of sugar cane, 
83-94; and R. V. ALLISON, Sugar cane 
root disease in Cuba: a progress report 
upon the root disease situation in 1925, 
61—S2 

Fasciation, of sweet pea, form of crown- 
gall, 29-30 

Fawcett, G. L., Curly top of sugar beet 
in the Argentine, 407-408 

Fawcett, H. 8., and W. R. BArGEr, Rela- 
tion of temperature to growth of Peni- 
cillium italicum and P. digitatum and to 
citrus fruit deeay produced by these 
fungi, 746-747; and H. ATHERTON LEE, 
Citrus diseases and their control, text- 
book, review of, 203-204 

Feijoa sellowiana, fruit deeays, 745 

FELIX, E. L., Correetion of unproductive 
muck by the addition of copper, 49-50 

Fern-leaf, separation from mottling in 
tomato mosaic, 57-58 

Feterita, loose kernal smut on, 338-339 

Fifth international botanical congress, 
672-673 


Fig rust, Kuehneola fici, description of, 


152 

Figs, ecaprified, control of internal rot of, 
199-200 

Fir, Douglas, aphid, 8; Douglas, canker of, 
+; Douglas, needle east of, 7; Douglas, 
sroot rot of, 11; silver, aphid on, 9; sil- 
ver, root rot of, 11; twig and needle, 
blight of, 9 

Fircu, WAKEFIELD, biography of, 
205-206; in memoriam, 3553 

Fixing, of corn rust material, 816 

Flagella of Bacillus amylovorus, 405-406 

FLINT, W. P., see HOLLOWELL, E. A. 

Flora, study of fungous, of nodal tissues 
of corn plant, 563-568 

FousoM, DONALD, Uniformity of nomen- 
clature for the viroses of Solanum 
tuberosum, 161-165 


Fomes annosus, cause of conifer root rot, 


11, 14; annosus, strains of, 12; sp., pos- 
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sible cause of zonate foot rot of sugar 
cane, 92-94 

Footrot, zonate of sugar cane, 83-94 

Forest, parasites, strains of, 12; pathology, 
observations on, in Great Britain and 
Denmark, 1-18; trees, relation of 
Cryptoporus volvatus to, 53 

Formaldehyde, for control of oat smut, 
569-570; for control of Rhizoctonia of 
potatoes, 795-814 

Forms, see physiologic specialization 

FRASER, W. P., see RUTTLE, MABEL L. 

FROMME, F. D., S. A. WINGARD, and C. N. 
PriopE, Ringspot of tobacco; an infee 
tious disease of unknown cause, 3821-328 

Fruit, citrus, decay, temperature relations, 
746-747; decays of Feijoa, 745; trees, 
treatment of lime-induced chlorosis in, 
745-746; citrus, effect of spraying on 
keeping quality of, 47 

FuLron, Harry R., and JOHN J, BOWMAN, 
The effeet of spraying with fungicides 
on the keeping quality of Florida citrus 
fruits, 47 

Fungicidal control of brown-patch of turf, 
50-51; value of oil sprays, 201-202 

Fungicides, control of cucumber diseases 
by, 4738-481; control of damping off by, 
499-505; dust, a method for testing, 
toxicity of, 815-319; effect of spraying 
with, on keeping quality of citrus fruits, 
17; sulphur and copper earbonate dusts 
for sorghum and millet smut control, 52 

Fungous, cultures, relation of storage tem 
perature to lag in growth of, 55; dis- 
eases, control of, by tree injection, ee 
extracts, effects of, upon the initiation 
and growth of the perithecia of Ven- 
turia inaequalis (Cke.) Wint. in pure 
culture, 835-836; flora, of nodal tissues 
of corn plant, 563-568; spores, testing 
toxicity of dust fungicide to, 315-319 

Furfural, for control of Rhizoctonia of 
potatoes, 795 

Fusarium, ecubense, in connection with 
heart rot of abac4é, or Manila hemp, 255; 
culmorum (W. G. Sm.) Saee., living 
conidia, photographed, 197; disease of 
cotton and its control, 749-767; eumartii 


Carp., living conidia, photographed, 197; 


martii App. u. Wr., living conidia, photo- 
graphed, 197; moniliforme Sheld. caus- 
ing internal rot of figs, 199; moniliforme 
Sheld., on cotton roots, 227-238; monili- 
forme Skeid. var. fici Caldis, 199; 
niveum, infection studies, 47-48; oxy- 
sporum Schl. living conidia, photo- 
graphed, 197; solani (Mart. pr. p.) App. 
u. Wr., living conidia, photographed, 
197; sp., and scutellum rot of corn, 460; 
sp. cause of wilt disease of alfalfa, 337- 
O38; sp., on Selerotinia americana, 791- 
792; spp. in corn nodes, 41; vasinfectum 
Atk., living conidia, photographed, 197; 
vasinfectum, relation to Egyptian and 
Indian Fusarium, 761-764; wilt of sweet 
potatoes, 42-48 

Fusicoccum putrefaciens, cause of end rot 


of cranberries in storage, 652 


Ganoderma pulverulentum Murr., 142; 
associated with Ustulina zonata (Lev.) 
Sace., 142; causing deeay of heartwood, 
145 

Gardenia bud drop, report of, 671-672 

GARDNER, MAX W., Apple blotch canker 
eradication, 46, 185-188; see BREWER, 

Genetics, of growth habit and rust reac- 
tion in wheat crosses, 573-609 

Germination, of rust spores, 491-498; of 
rust spore, of color mutants, 713-715 

Germisan, for control of barley stripe, 175 

Gibberella saubinetii, and seutellum rot of 
corn, 160 

GILBERT, A. H., Net necrosis of potato, 
599-561 

GILLIGAN, G. M., see HOLLAND, E. B. 

Gloeosporium, blight of raspberry, 769- 
774; cingulatum, on raspberry, 771; sp., 
associated with storage rot of eranber- 
ries, 655; venetum, on raspberry, 772- 
773; cingulata, on raspberry, 771 

GOLDSTEIN, BESSIE, The x-bodies in the 
cells of ‘‘mosaie diseased’? and 
‘*dwarfed’’ dahlias, 52 

‘*Gomosis’’ of sugar cane, description of, 
148—150 

Gossyparia spuria, European elm seale, 51 

GRANOVSKY, A. A., see JONES, FRED R. 
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Grapefruit, thread blight of, 693 

GRAVATT, ANNIE RATHBUN, see RATHBUN- 
GRAVATT 

Great Britain, observations on forest pa- 
thology in, 1-18 

GrirrItTHs, Marion A., Smut resistance in 
corn, 42; see TISDALE, W. H. 

Growth habit, in crosses between spring 
and winter wheats, 578-595 

Guignardia vaccinii, associated with stor- 
age rot of cranberries, 652 

Gymnosporangium juniperi-virginianae, va- 
rietal susceptibility of apples to, 541- 


545 


Halo spot, bacterial, of kudzu, 48 

HANSEN, H. N., Control of internal rot of 
eaprified figs, 199-200 

Harmon, T. CARTER, see MONTEITH, JOHN 
JR. 

Hartiey, Notes on Hibiscus diseases 
in west Java, 25-27; Pale dwarf disease 
of peanut, Arachis hypogaea, 217-225 

HASKELL, R. J., Report of 18th annual 
meeting of the American phytopathologi- 
cal society, 348-552 

Heap, F. D., Manual of plant diseases, 
book review, 341-342 

Heart rot of abacé, or Manila hemp, 255- 
257 

Heart rot, of celery, 663-667 

HepGEcock, GEORGE G., Dothichiza popules 
and its mode of infection, 545-547 

HepGES, FLORENCE, Bacterial halo spot of 
kudzu, 48 

Helminthosporium (Cereospora) sacchari, 
cause of eve spot on sugar cane, 315, 
317; spp., in corn nodes, 41 

Heterodera radicicola, in connection with 
bunchy top of abacd, or Manila hemp, 
255: radieicola, on Hibiscus in Java, 26 

Heterothallism in Ustilago zeae, 827-834 

Hevea, diseases of, 148 

Hibiscus diseases in west Java, 25-27 

HiacGins, B. B., Physiology and parasitism 
of Selerotium rolfsii, 53, 417-448 

H-ion coneentration, relation to growth of 
Selerotium rolfsii, 420-428 

Histological study, of Puecinia sorghi, 
815-825; pathological, of bacterial 


blight of pea, 611-627 


HOLLAND, E. B., and G. M. GILLIGAN, 
Chemical hydrated lime for the prepara- 
tion of bordeaux mixture, 571-572 

HOLLOWELL, E. A., JOHN MONTEITH, JR., 
and W. P. Fiint, Leafhopper injury to 
clover, 58; Leathopper injury to clover, 
399-404 

HORNE, W. T., Notes on fruit decays of 
the feijoa (Feijoa sellowiana Berg), 745 

Host, morphology, of wheat stems and seed- 
ling leaves in relation to rust reaction, 
602-603; plants, see parasitism, also 
differential hosts; range, see parasitism ; 
tissue, relation of Sclerotium rolfsii to, 
442-443 

Hotrson, J. W., New species of Exo- 
basidium, 207-216 

HuNGeErrorD, C. W., see Rarper, J. M. 

Hydrated lime, chemical, for preparation 
of bordeaux mixture, 571-572 

Hypochnopsis (ochroleuea) ochroleucus, 
705 

Hypochnus rot of apples, increasing preva- 
lence of, 743-744 


Ikeno, S., Review of Suematu’s textbook 
on plant pathology in Romanized Japa- 
nese, 37 

Increasing prevalence of Hypochnus rot of 
apples, 745-744 

Infection, Dothichiza populea and its mode 
of, 545-547 

Infection studies, watermelon wilt, 47-48 

Infections, twig, by cedar rust, susceptibil- 
ity of apple varieties to, 541-545 

Infusion, beef, versus beef extract, media, 
413-414 

Inheritance, of growth habit in crosses be- 
tween spring and winter wheats, 573- 
609; of rust reaction in crosses between 
Marquis, Kota, and Kanred wheats, 573- 
609 


Injection, tree, for control of fungous dis- 


eases and insect pests, 51 

Injury, leafhopper, to clover, 58; 399-404 

In memoriam, 355 

Inseet pests, control of, by tree injection, 
51; relation of Cryptoporus volvatus to, 
53; relation of, to the development of 
heart rot of celery, 663-667 
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Internal rot of 
199-200 


caprified figs, control of, 


International, fifth botanical 


congress, 


Investigations on citrus ‘‘blight,’’ wilt or 
leafcurl in Florida, 58-59 
Ipomea batatas, infected by Blakeslea, 185 
Japanese cherry, witches’ broom of, 19-24; 
larch, canker of, 6 
Java, Hibiscus diseases in, 25-27 
JocHEMS, S. C. J., The occurrence of 
Blakeslea trispora Thaxter in the Dutch 
East Indies, 181—1S4 
JOHNSON, A. G., see LEUKEL, R. W. 
JOHNSON, E. M., see VALLEAU, W. D. 
JOHNSON, THORVALDUR, see NEWTON MArR- 
GARET 
JOHNSTON, C. O., Effects of soil moisture 
and temperature and of dehulling on the 
infeetion of oats by loose and covered 
smuts, 31-36; see MELCHERS, L. E. 
LEON K Mvyco- 
sphaerella pinodes to Ascochyta blight 


JONES, .. The relation of 
of peas, 44 
JONES, FRED R., and A. A. 


Yellowing of alfalfa caused by leafhop- 


GRANOVSKY, 


pers, 59 
Juglans nigra L., as a cause of the death 
of apple trees, 529-540 


Jute, diseases of in Java, 25 


Karasch, compounds, for control of barley 
stripe, 176-178 

Keithia thujina, cause of cedar leaf-blight, 
11 


Keirt, G. W., Studies of apple scab and 


cherry leaf spot infection under con- 
trolled conditions, 45; and E. E. WIL- 
son, A possible reorientation of aims 


and methods for apple scab control, 45 
KENDRICK, Radish blaek-root 
eaused by Aphanomyces raphani, n. sp., 
43 
Kernel smut, loose, on Feterita, 


JAMES B., 


338-339; 
of sorghum, control, 52 

Key for identification of physiologic forms 


| 


of Puceinia coronata avenae, 
Krorz, L. 
eystis citrophthora Sm. and Sm., 747 


Jos., The enzymes of Pythio- 


KOHL, Epwin J., Details in the life his- 
tory of the apple blotch fungus, 45-46 
KOEHLER, BENJAMIN, Studies on the scu- 
tellum rot disease of corn, 449-471 
KRAYBILL, H. R., see BREWER, P. H.; see 
ECKERSON, SopHia H. 
Kudzu, bacterial halo spot of, 48 
Kuehneola fici, cause of fig rust, 152 
KUNKEL, L. O., The corn mosaic of Hawaii 
distinct from sugar cane mosaic, 41 


Lag in growth of fungous cultures, rela- 


tion of storage temperature to, 55 
Larch, canker, 10; Japanese, canker of, 6; 
needle cast of, 10 
Larkspur, Sclerotium disease of, 259-249 
Lathyrus, latifolius, odoratus, sp., host of 
Aphanomyces euteiches, 155 
The 


transmission of 


LEACH, J. G., nature of seed-piece 


potato blackleg, 155- 
160; The relation of insects and weather 
to the development of heart rot of cel- 
ery, 663-667 

Lead arsenate, for control of bacterial wilt 
and reduction of cucumber mosaic, 475- 
481 

Leaf blight, of cedar, 11 

Leaf-curl, citrus, in Florida, 58-59 

Leafhopper, injury to clover, 58; injury to 
clover, 399-404; beet, carriers of squash 
curly-top, 48-49; cause of vellowing of 
alfalfa, 39 

Leaf, rust, effect on seed production of 
wheat, 40; spot, Cercosporella, of Chi- 
nese cabbage, 42, 669-670; spot of cof- 
fee, 151; spot of cocoanuts, 155; spot 
of tomatoes, 153 

Leaves, detached, multiplication of tobacco 
mosaic virus in, 58 

LE Ciera, E. L., Leaf temperature in rela- 
tion to tip burn of lettuce, 44-45 

LEE, H. ATHERTON, and J. P. MarTIN, A 
method for testing in vitro the toxicity 
of dust fungous 
315-319; see Howarp 8S. FAWcETT 

LEIGHTY, C. E., see TISDALE, W. H. 

Lemons, Pleospora rot, 47 

LEONIAN, LEON H., The effect of different 
hosts upon some species of Phytophthora, 
56; The effect of different hosts upon 


fungicides to spores, 


: 
672-673 
4 
al 
35) 
4 
. 
ast 


INDEX xi 


the sporangia of some Phytophthoras, 
483-490 

Leptosphaeria sacchari, cause of ring spot 
of sugar cane, 153 

Lettuce, on muck soils, use of copper on, 
49-50; tip burn, relation of leaf tem- 
perature to, 44-45 

LEUKEL, R. W., JAMES G. DicKSON, and 
A. G. JOHNSON, Experiments with dusts 
for controlling stripe disease of barley, 
175-179 

Lewis, I. M., and ELIZABETH WATSON, A 
bacterial disease of Bowlesia, 507-512 

Light, effect on germination of rusts, 493- 
404 

Lime, chemical hydrated, for preparation 
of bordeaux mixture, 571-572; induced 
chlorosis in fruit trees, treatment of, 
745-746 

Linrorp, M. B., Additional hosts of 
Aphanomyces euteiches, the pea rootrot 
fungus, 133-134 

LINForD, MavricE B., and Roperick 
SPRAGUE, Species of Ascochyta parasitic 
on pea, 381-397 

LINK, GEO. K. K., and C. G. SHaArp, Sero- 
logical differentiation of Bacterium 
ecampestre from Bact. phaseoli, Bact. 
phaseoli sojense, and Bact. flaecum- 
faciens, 53-54 

‘‘Llaga’’ disease found at the ‘‘ Amparo’’ 
coffee plantation, Colombia, 151 

Loose kernel smut on Feterita, 338-339 

Loose smut, of oats, effeets of soil mois- 
ture, soil temperature, and dehulling on, 
31-36 

LYMAN, GEORGE RICHARD, biography of, 
355-361; in memoriam, 353 

Lycopersicon esculentum Mill. virosis 2, 


synonymy, 164 


Mains, E. B., The effect of leaf rust, 
Puccinia triticina, on the seed produce- 
tion of wheat, 40 

Maize, see corn 

MANEVAL, W. E., Further germination 
tests with teliospores of rusts, 491-498 

Manila hemp, bunchy top and heart rot of, 

250-25 


Manual of plant diseases, book review, 


341-342 


Marabu, diseases of, 142; eradication of, 
140; importance as a pest, 138; roots 
of, 189; used for charcoal, 142 

MarTIN, J. H., and G. T. Ratuirre, Loose 
kernel smut on Feterita, 338-339 

MartTIN, J. P., see LEE, H. ATHERTON 

Massey, A. B., Book review, Manual of 
plant diseases, 341-342; Biography of 
HAROLD WAKEFIELD Fircu, 205-206 

McKay, M. B., and T. P. Dykstra, Curly- 
top of squash, 48; Sugar beet curly-top 
virus, the cause of western yellow tomato 
blight, 39 

McWuorter, FRANK P., Fungicidal value 
of oil sprays, 201-202 

Media, beef infusion versus beef extract, 
413-414; growth of Selerotium rolfsii 
on, 418—419 

Medicago sativa, host of Aphanomyces 
euteiches, 133 

Melampsora lini, 822 

Melanconium iliau, association with root 
disease of sugar cane, 63-67; iliau, asso- 
ciation with zonate footrot of sugar 
cane, 91; sacchari, association with root 
disease of sugar cane, 63-68; sacchari 
Massee, a rind disease of sugar cane, 
caused by, 152; sacchari, association 
with zonate footrot of sugar cane, 91 

MELANDER, L. W., and J. H. CRAlGIEE, 
Nature of resistance of Berberis spp. to 
Puceinia graminis, 95-114 

MELCHERS, L. E., Studies on the control 
of millet smut, 739-741; and C. O. 
JOUNSTON, Sulphur and copper carbon- 
ate dusts as efficient fungicides for the 
control of sorghum kernel smut and mil- 
let smut, 52 

Menus, I. E., FRANK VAN HALTERN, and 
D. E. Buss, A study of the downy mil- 
dew, Sclerospora graminicola (Sace.) 
Schroet., 57 

Melilotus alba, host of Aphanomyces 
euteiches, 133 

Mercuric, chloride, for control of damping 
off of tomatoes, 499-505; chloride, for 
control of oat smut, 569-570; chloride, 
for control of Rhizoctonia of potatoes, 
795-814; fungicides for brown-patch 


control, 50-51 
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Mercury ‘‘C,’’ for control of barley 
stripe, 176-178; compounds for control 
and tomato 


of Rhizoctonia in cabbage 


plantings, 499-505; compounds, injuri- 
concentrations not 


199-505: 


ous to tomatoes in 


harmful to cabbage, com- 
pounds, permeability of corn seed coat 
to, 51 

Meria 
lareh, 10 

Metabolic products, of Sclerotium rolfsii, 
$28—434 

Method, for testing in vitro the toxicity 
of dust 
315-319; of delinting cotton seed with 

1IS9-193; of 


laricis, eause of needle cast of 


fungicides to fungous spores, 


sulphurie acid, studving 
nature of resistance of Berberis spp. to 
Puccinia graminis, 97-98 

Micrococcus ulmi, cause of elm disease, 13 

Mildew, downy, Sclerospora graminicola, a 
study or, 67: powdery, of muskmelon, 
t14-415; rose, caused by Sphaerotheea 
parmosa, 201 

Millet smut, control studies, 739-741; con 
trol with sulphur and copper carbonate 
dusts, 52 

Mimosa, 137 

Mimosidiae, 137 

Moisture, soil, effect on smut infection of 
oats, 31-36 

MONTEITH, JOHN 
HARMON, Fungicidal control of 


HOLLOWELL, 


Jr., and CARTER 

brown- 
patch of turf, 50-51; see 
E. A. 

Morphology, effect of hosts on, of Phy- 
tophthora sporangia, 483-490; of wheat 
stems and seedling leaves in relation to 
rust reaction, 602-603 

Mosaic bodies*’ 

Mosaie, 


dahlias, 


of tomato leaf, 372-576 
control, 479-480; 


cells of, 52; de- 


cucumber, 


x-bodies in 


struction of chloroplasts in tomato, 363- 


579; disease in tobacco, commercial to- 
baceos and cured leaf as source of, 513- 


roo 


522; disease in winter wheat, certain 


factors influencing development of, 41; 
content of the cell, 57; in 
leaf?’ 
of corn in Hawaii, distinet from sugar 


effects on 


‘*natural chewing tobacco, 517; 


cane mosaic, 41; of grasses, cane, and 


corn, 152; of raspberries, 46; of tobacco, 
152; tissue, histological changes in, 366— 
effect of 
burley 


367; tobaeco, strain of, on 


yield and quality of tobacco, 


« 


523-527; tobaeeco, from commercial and 


cured leaf tobaccos, 49; tobacco, multi- 
plication of virus in detached leaves, 58; 
727-734 ; 
purification of virus, 744; tomato, sep- 
leaf 


57-58; suggested uniformity of nomen- 


tobacco, on potatoes, tomato, 


aration of fern from mottling in, 


clature, 161-165; variety of cucumbers 

resistant to, 48; virus, tobacco, effect of 

age on, 515-517 

Mottling, separation of fern leaf from, in 
tomato mosaic, 57-58 


Muck, 


copper, 49-50 


unproductive, correction of with 
Mucor sp., and seutellum rot of corn, 460 
Multiplication of the 


mosaie in detached leaves, 58 


virus of tobacco 

Musknielon, powdery mildew of, 414-415 

Mutants of Puecinia graminis tritici, color, 
711-725 

Myecorrhiza, celery experiments, 746 

Mycosphaerella pinodes, relation to <Asco- 

blight of 44, 381-397; 


pinodes, deseription of, 890-391 


chyta peas, 


Nailhead 
during transit, 43-44 


spot of tomatoes, development 

Nature of resistance in Zea mays to Pue- 
cinia sorghi, 815-825 

mosaic 


**Natural leaf?’ chewing tobacco, 


in, 
Necrosis, net, of potato, 555-561 
Nectria, causing birch disease, 59 
Needle twig blight, of firs, 9; of 
pines, 9 
Needle cast, of Douglas fir, 7; of larch, 10 


Nematode disease of sweet potato, 549-554 


and 


Nematodes, on Hibiseus in Java, 26 

Net necrosis of potato, 555-561 

NEWTON, MARGARET, THORVALDUR 
JOHNSON, 


and 

Color mutations in Puecinia 
graminis tritici, 711-725 

Nicandra physalodes, potato virus on, 775- 
781 

Nicotiana tabacum L. virosis 5, synonymy, 


164 
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Nodal tissues of corn plant, a study of the 
fungous flora of, 563-068 

Notia, J. A. B., A new Alternaria disease 
of onions (Allium cepa L.), 115-132 

Nomenclature, uniformity of, for viroses 
of Selanum tuberosum, 161-165 

Notes, on the Cereosporella leat spot of 
Chinese cabbage in Massachusetts, 669- 
670; phytopathological, summer meeting, 
S36 

Nuclear condition of color mutants of 


Puecinia graminis tritici, 719-720 


Oats, effects of soil moisture, soil tempera- 
ture, and dehulling on smut infection of, 
31-36; host of Aphanomyces euteiches, 
133; smut, dust treatment for control of, 
in Idaho, 569-570; Banner and Cowra, 
evtological study of Puceinia coronata 
on, 748 

OcrEMIA, GERARDO OFFIMARIA, Second 
progress report on bunechy-top of abaca, 
or manila hemp, 255-257 

Odostemon, aquifolium, nature of resis- 
tance to Puecinia graminis, 98-111; 
repens, nature of immunity to Puceinia 
graminis, 98-111; swaseyi, nature of 
susceptibility to Puccinia graminis, 
111 

Oil sprays, fungicidal value, 201-202 

Omphalia flavida Maubl. et Rang., 151 

Onions, on muck soils, use of copper on, 
19-50 

Ophiobolus heterostrophus, emendation of 
description of, 414 

Orange, thread blight of, 693 

Orton, C. R., The permeability of the seed 
eoat of corn to mereury compounds, 51 

Overwintering, of bacterial blight of pea, 
611-627 

Oxalie acid production by Selerotium 


rolfsii, 428-434; toxicity of, 454-441 


Pacifie Division, American Phytopathologi- 
cal Society, abstracts of, 745-748 

Pale dwarf disease of peanut, 217-225 

Parasite, use of term, 409-411 

Parasites, forest, strains of, 12-15 
arasitic strains, see physiologie special- 


ization 


Parasitism (host plants, host range, pathe- 
genicity), color mutants, Puceinia grami- 
nis tritici, 713; cotton wilt, susceptibil- 
ity of varieties, 757-758; effects of hosts 
on some species of Phytophthora, 56; 
range of Pseudomonas pisi, 623-625; 
oat varieties, susceptibility to Puecinia 
coronata avenae, 787; of Selerotium 
rolfsii, 53; physiology and, of Sclero- 
tium rolfsii, 417-448; varietal suscepti- 
bility to dwarf of blackberries, 631-633 

Parson, H. E., Physfologie specialization 
in Puececinia coronata avenae, 783-790 

PATEL, M. R., Strains of Pseudomonas 
tumefaciens, 46-47 

Pathogenicity, see Parasitism 

-athology, forest, observations on, in 
Great Britain and Denmark, 1-18 

Pea, bacterial blight of, 611-627; root rot 
of, 133-134; species of Aseochyta para- 
sitie on, 381-397; sweet, fasciation, 
form of erowngall, 29-30 

Peach, tissues not injured by sodium silico- 
fluoride, 50 

Peanut, pale dwarf disease of, 21 

Pear, ‘‘target canker’’ of, 
thread blight of, 694 

Peas, Ascochyta blight of, 44 

Peean, seedlings, sand burn of, 657-661; 
thread blight of, 696 

Pellicularia koleroga, 705 

Penicillium, digitatum, 47; digitatum, 
temperature relations, 746-747; effect 
of pure culture on development of the 
perithecia of Venturia inaequalis, 855- 
836; italicum, 47; sp., and seutellum 
rot of corn, 460 

Peppers, potato virus on, 775-782 

Peregrinus maidis, corn leafhopper, unable 
to transmit sugar cane mosaic, 41 

Perithecia, of Venturia inaequalis, effects 
of fungous extracts in pure culture, 
835-836 

Permeability of seed coat of corn to mer- 
cury compounds, 51 

Pestalozzia palmanum Cooke causing dis- 
ease of cocoanut leaves, 153 

PIEMEISEL, FRANK J., biography of, 155- 


136 
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Phoma, abietina, 4; betae, cause of seed- 
ling disease of sugar beet, 263; 
pithya, 5 

Phomopsis citri, 47; pseudotsugae, cause 
of canker of Douglas fir, 4; cause of 
canker of Japanese larch, 6; pseudo- 
tsugae, strains of, 12; sp. associated 
with storage rot of cranberries, 652 

Photographing living conidia on agar, 
195-198 

Phthora vastatrix, a Pyrenomycete, cause 
of coffee root disease, 150 


Phyllachora gratissima on avocado leaves, 


153 
Physalis angulata, infected by Blakeslea, 
183 


Phyllosticta solitaria E. and E., the apple 
blotch fungus, 185 

Physalospora, rhodina, relation of tem- 
perature to, 55; malorum, connected 
with target canker of apples and pears, 
756 

Physical factors, relation to pale dwarf of 
peanuts, 222-224 

Physiologic, specialization in  Puecinia 
coronata avenae, 783-790; specialization, 
in Villetia tritici and T. levis, 247-253; 
specialization, in Puceinia sorghi, 815- 
825; specialization, of stem rust, factors 
for inheritance of reaction to physio- 
‘logic forms in wheat, 595-601; strains, 
smooth and rough, of Bacterium phase- 
oli sojense, 49; strains, of Alternaria 
solani from potato tubers, 56; strains 
of forest parasites, 12-13; strains, of 
Pseudomonas tumefaciens, 46-47; strains 
of Ustilago nuda, 42 

Physiological studies of Bacterium phase- 
oli, Baet. phaseoli sojense, and Bact. 
flaccumfaciens, 54 

Physiology, of Selerotium rolfsii, 53; and 
parasitism of Sclerotium rolfsii, 417- 
448 

Phytomonas bowlesii, cultural and physio- 
logical relations, 508-511; n. sp., de- 
scription, 511-512; disease of Bowlesia 
due to, 508-511 

Phytopathological Society, see American 
Phytopathologieal Society 

Phytophthora, effect of different hosts 


upon some species of, 56; nicotianae, 


causes same symptoms as Choanephora, 
183; spp., damping off due to, 500; spp., 
effect of different hosts on morphology, 

Pine, Corsican, root rot of, 11; white, 
blister rust, 10; needle and twig blight 
of, 9 

Pisum sativum, host of Aphanomyces 
euteiches, 133; species of Ascochyta on, 
381-397 

Plant, disease control by seed certification, 
$0; disease notes from the central 
Andes, 147-153; pathology, review of 
Japanese text-book, 37 

Pleospora herbarum, var. citrorum, 47; rot 
of lemons and apples, 47; sp., relation 
of temperature to, 55 

Polyporus opacus Berk. and Mont., species 
of, 142; spraguei, cause of butt rot of 
Diospyros virginiana, 339-340 

Polystictus pinsitus, 137 

Pomaceous plants, thread blight disease of, 
caused by Corticium koleroga, 689-709 

Pomegranate, thread blight of, 696 

Poo.r, R. F., The Fusarium wilt of sweet 
potatoes on infested soils, 42; and 
Rovert ScuMmipt, The nematode disease 
of sweet potatoes, 549-554 

Populus spp. strains of Taphrina aurea on, 
12 

Porter, D. R., Watermelon wilt infection 
studies, 47-48 

Porter, C. L., A study of the fungous 
flora of nodal tissues of the corn plant, 
563-568; the fungous flora of the nodes 
of corn, 41 

Potato, blackleg, nature of seed-piece 
transmission of, 155-160; net necrosis, 
555-561; seed treatment control of 
Rhizoctonia, in Idaho, 793-814; sulfur 
as a control agent for common seab of, 
2907-314: sweet, nematode disease of, 
549-554; tubers, strains of Alternaria 
solani from, 56; uniformity of nomen- 
clature for viroses of, 161—165; virus on 
peppers, 775-782; Bliss Triumph, inocu- 
lated with tohaeco mosaic virus, 729- 
730; Green Mountain, inoculated with 
tobacco mosaic virus, 728-729; inocu- 
lated with tobaeco mosaie virus, 727- 
754 
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Powdery mildew of muskmelon, 414-415 

Preliminary report on gardenia bud drop, 
671-672; studies on witches’ broom of 
strawberry, 329-339 

Preparation of bordeaux mixture, chemical 
hydrated lime for, 571-572 

Presprinkling, in potato seed treatment, 
793-814 

Prevention of seedling diseases of sugar 
beets, 259-296 

PriopE, C. N., see Fromme, F. D. 

Prunus spp. hosts of Exoascus eerasi, 22 

Pseudomonas, pisi, causal organism of hae- 

611-627 ; pisi, host 


623-625; pisi, 


terial blight of pea, 
range of, isolation of, 
from pea, 613-614; pisi, overwintering 
and seed transmission of, 614-619; 
tumefaciens, strains of, 46-47 
Puceinia, coronata, eytological study of, 
on Banner and Cowra oats, 748; coro- 
nata avenae, physiologic specialization 
821; 


in, 783-790;  dispersa, emiliae, 
overwintering, 494-495; glumarum, 821; 
graminis, nature of re- 
95-114; 

tritici, 


chemical investigations of colored eom- 


graminis, S22; 
Berberis 


815; 


sistance of 
tritici, 


spp. to, 
eraminis graminis 
pounds in normal rust and in mutants, 
720-723; graminis tritici, color muta- 
711-725; 
heritance in wheat of reaction te physio- 
helianthi, 


effect of chemicals on germination, 496; 


tions of, graminis tritici, in- 


logie forms of, 575-609; 
sorghi L., course of infection in resistant 
and susceptible lines, 816-819; 
Schw., the 


mays L. to, 815-825; sorghi L., physio- 


sorghi 
nature of resistance in Zea 


logie forms, 815-825: triticina, 822; 
triticina, effect on seed production, 40; 
xanthii, overwintering, 494-495 

Pcrpy, HeLteN A., Multiplication of the 

virus of tobacco mosaic in detached 
leaves, 58 

Purification of the virus of tomato mosaic, 
744 

Pythium, a peculiar type of, 55 

Pyrenomycete, causing coffee, root disease, 


description of, 150 


Pythiacystis citrophthora, enzymes of, 747 
Pythium, 


anum, cause of damping-off and root- 


aphanidermatum, 43; debary- 


rot, compared with P. ultimum, 54-55; 
spp. cause of seedling disease of sugar 
beet, 263; ultimum, on cabbage heads, 
comparison with P. debaryanum, 54-55 


Quarantine, relation to forest pathology, 
13 

Radish, black-root, caused by Aphano- 
myces raphani n. sp., 43 

Rageper, J. M., and C. W. HUNGERFORD, 
Dust treatments for the control of oat 
smut in Idaho, 569-570; Seed treatment 
control of Rhizoctonia of 
Idaho, 793-814 

Ramsey, G. B., and Anice A. BarLey, The 
development of nailhead spot of tomato 
during transit, 48-44 

RANKIN, W. H., Mosaic of red and black 
cultivated raspberries, 46 


potatoes in 


Raspberry, Gloeosporium blight of, 769- 
774; mosaic, 46 
ANNIE, witches’ 


introduced Japanese cherry 


RATHBUN-GRAVATT, 
broom of 
trees, 19-24 

RATuFFE, G. T., see Martrix, J. H. 

Rawuins, T. E., Celery experiments, 746 

Reaction, to stem rust in crosses between 
Marquis, Kota, and Kanred wheats, 595- 
601 

Red cedar, western, leaf blight of, 11 

Rehmiellopsis bohemica, cause of needle 
and twig blight of firs, 9 

Relation of 
development of heart rot of celery, 665- 


insects and weather to the 


667 


Report, of eighteenth annual meeting of 


American Phytopathological Society, 
343-252; of eleventh annual meeting of 
acifie Division of American Phyto- 


pathlogical Society, 745 
Resistance, nature of, in Zea mays L. to 
Puceinia sorghi Schw., 815-825; of corn 
160-469; of 
between 
of Ber- 
Puccinia 


to seutellum rot, factors in, 
smut, 42; 


characteristics 


corn to relation 
morphological 
spp- 


graminis, 98-115 


beris and infection by 
Resistant variety, of cucumbers to mosaic, 
48 
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Review of ‘‘Citrus diseases and their con- 
trol,’’ 203-204; of Japanese textbook 
on plant pathology, 37; of ‘* Manual of 
plant diseases,’’ 541-542 

Rhabdocline pseudotsugae, cause of needle 
cast of Douglas fir, 7 

Rhizoctonia, of potatoes, seed treatment 

Idaho, 795-814; 


trol in coniferous seed-beds, 51-52; sp., 


control, in solani, con- 
damping-off due to, 501; spp. cause of 


seedling disease of sugar beets, 265; 
spp., causing seutellum rot of corn, 403- 
459 

RHOADS, 


trees and other woody plants in Florida, 


ARTHUR 8., Clitoeybe root-rot of 


on citrus 


Florida, 


56—57 ; Investigations 

‘*bhlight,’?’ 

Rind disease of 
Ring spot of sugar cane caused by Lepto- 


wilt or leaf-curl in 


sugar cane, 152 


sphaeria sacchari van Breda de Haan., 
153; of tobacco, an infectious disease of 
unknown cause, 521-528 
Roserts, JOHN W., ‘* Target canker’? of 
735 


apples and pears, 735-758 


RopENHISER, H. A., and E. C, STAKMAN, 


Physiologie specialization in Tilletia 
levis and Tilletia tritici, 247-255 

Rours, P. H., Review of Faweett and Lee’s 
book their 
trol;”? 

Root coffee, 150; of 
cane, non-pathogenic causes, re- 


lation of soil conditions to, 70-82; knot, 


‘Citrus diseases and con- 
203-204 


disease, of sugar 


on Hibiscus in Java, 26; rot, Clitoeybe 


of trees and other woody plants in 
Florida, 56-57; rot of cotton, caused by 
Fusarium moniliforme, 227-238; rot of 
pea, 133-134; rot, Pythium debaryanum 
the cause of, 54-55; 

Rose, D. H., and L. F. 


rot of lemons and apples, 47; Relation 


rots, of eonifers, 


BuTLeER, Pleospora 


of storage temperature to lag in growth 
of fungous cultures, 55 

Rose mildew, caused by Sphaerotheca pan- 
nosa (Wal.) Lev., 201 

Roselle, diseases of in Java, 25 

Rosellinia 


disease of coffee, 151 


bunodes, fungus causing root 


INDEX 


Rot, butt, of Diospyros virginiana, 359- 


340; heart, of celery, 665-667; Hypoch- 
nus of apples, increasing prevalence of, 
743-744; internal of caprified figs, 199; 
on cotton roots caused by Fusarium 
moniliforme, Sheld., 227-238; on seutel- 
149-471; 


lemons and apples, 47; storage of cran- 


lum of corn, Pleospora, of 
berries, 649-655 

Rust, blister, of white pine, 10; 
varietal susceptibility of apple varieties 
to, 541-543; crown, cytological study of 


cedar, 


crown rust, 748; fixing and staining of 
corn, S16; germination tests with telio- 
491-498; leaf, 
production of wheat, 40; 
Marquis, 


595-601 ; 


spores of, effect on seed 
reaction, in 
between Kota, and 


crosses 

Kanred wheats, stem, color 
mutations in, 711-725 

RUTTLE, MABEL L., and W. P. FRASER, A 
cytological study of Puecinia coronata 
Cda. on Banner and Cowra 35 oats, 745 

Saccharum officinarum, zonate foot rot of, 
S3-04 

Sand burn, of pecan seedlings, 657-661 

Saprophyte, use of term, 409-411 

Seab, apple, infection studies, 45; citrus, 
caused by faweettl, 153; 


common, of potato, 297-314; of apple, 


Sphaceloma 


control, 45; of wheat, susceptibility of 
wheat varieties and hybrids to, 40-41 

Seaptomyza graminum, agent of inocula- 
tion of celery heart rot, 663-667 

ScHERER, C. M., Tree injection for control 
of fungous diseases and insect pests, 51 

ScuMipr, RoBertT, see PooLe, R. F. 

J., Biography of FRANK 

135-136; Black 


(Juglans nigra L.) as a cause 


SCHNEIDERHAN, F. 
J. PIEMEISEL, walnut 

of the 
death of apple trees, 529-540 

Selerospora graminicola (Sace.) Schroet., a 
study of, S7 

Selerotinia americana, Fusarium and Tri- 

choderma on, 791-792; fructicola, fungi 

on, 791-792; 


791-792 


two fungi on apothecia, 


240- 
242; delphinii, pathogenicity of, 242- 
244; larkspur, 289-245; 


Sclerotium, delphinii, on larkspur, 


disease of 
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rolfsii, growth on media, 418-419; rolfsii, 
metabolic products, 428-434; rolfsii, on 
Hibiscus in Java, 25-27; rolfsii, physi- 
ology and parasitism of, 53, 417-448; 
rolfsii, relation of H-ion concentration 
to growth, 420-428; rolfsii, relation to 
host tissue, 442-443; rolfsii, temperature 
relations, 419-420; rolfsii, toxicity of 
culture solutions, 454-441 

Scutellum rot disease of corn, 449-471 

Seed-beds, coniferous, control of damping- 
off in, 51-52 

Seed, barley, dehulling with sulphurie acid 
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OBSERVATIONS ON FOREST PATHOLOGY IN GREAT BRITAIN 
AND DENMARK 


J.S. Boyce! 


INTRODUCTION 

In the past, Great Britain has paid little attention to growing forests as 
compared with other European nations. Timber needed was readily and 
cheaply imported from the Continent and from America, so a ‘‘ laissez 
faire’’ policy was pursued. During the World War, however, the country 
was in desperate need of timber supplies for use at the front and in the 
service of supply. Space in ships needed for carrying troops and muni- 
tions had to be given over to rough lumber. On the other hand, the Central 
Powers had been able to maintain themselves effectively from their adequate 
and well-managed woodlands. At the conclusion of the war Great Britain 
found it essential to begin extensive reforestation and afforestation. Her 
woefully inadequate supply of timber, particularly softwoods, was almost 
completely exhausted. Furthermore, there were large areas of almost waste 
land in the highlands of Scotland, on which the population was steadily de- 
creasing. Forests on such land would give employment and increase the 
population. 

Unfortunately there is only one conifer of commercial value native to 
Great Britain, that is, Scotch pine (Pinus sylvestris L.), and even its nativ- 

1 During the period May 29 to October 7, 1925, the writer was in Great Britain for 
the purpose of studying forest tree diseases in general and Douglas fir canker in par- 
ticular. One short trip was made to Denmark. Throughout the course of this work the 
writer was accorded every possible assistance. Particular acknowledgement is made to 
Dr. Malcolm Wilson, Consulting Mycologist to the Forestry Commission, who generously 
placed his laboratory and his extensive information on tree diseases in Great Britain at 
the disposal of the writer. Thanks are also due Dr. A. W. Borthwick, Prof. Fraser 
Story, Dr. H. M. Stevens, Dr. Mark Anderson, and Mr. J. S. L. Waldie of the Forestry 
Commission for many courtesies, to Dr. Augustine Henry for information on coniferous 
species, to the Royal Seottish and the Royal English Arboricultural Societies for the 
privilege of attending their field excursions, and, finally, to Skovrider K,. Bramsen in 
charge of the state forest at Almindingen on the island of Bornholm in Denmark for 
making possible observations there. 
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ity is subject to dispute. This species, together wth European larch (Lari 
europaea D.C.), introduced so long ago that many believe it to be native, 
comprised the bulk of the softwoods grown. These two trees grow slowly, 
however, and fast-growing trees were needed. Furthermore, they are quite 
unsuitable to certain sites which cover extensive areas. 

While in the past the British, with some exceptions, have been little inter- 
ested in forestry, they have been enthusiastic arboriculturists, so that speci- 
mens of conifers of considerable age from all over the world may be found 
on the island. These showed that species from that portion of the Pacifie 
Coast of North America north of the California line and west of the summit 
of the Cascade Mountains were particularly suitable for culture. In fact 
certain of these species in Britain grow more rapidly, in their vouth at least, 
than they do in their native home. This is probably explainable by climatie 
differences. In England and Scotland the summers are normally mild and 
moist—moderate temperatures, abundant showers, and high humidity, while 
at home during the same period the trees are subjected to relatively high 
temperatures and long periods of drouth. Mild, wet winters are the rule in 
both regions. 

Of the conifers from the Pacifie Coast, Douglas fir (Pseudotsuga tari- 
folia (lam.) Br.) is most extensively planted, followed by Sitka spruce 
(Picea sitchensis (Bong.) Trautv. and Mever). Grand fir (Abies grandis 
Lind.) has found considerable favor. Western red cedar (Thuja plicata 
Don.), Port Orford cedar (Chamaecyparis lawsoniana Parl.) and western 
hemlock (Tsuga heterophylla (Raf.) Sarg.) are used to some extent. Noble 
fir (Abies nobilis Lind.) is being tried in a small way. Japanese larch 
(Larix leptolepis Murr.) is the only oriental species commonly planted. 
The continental European species most used are Norway spruce (Picea é2- 
celsa Lk.) and European larch. Silver fir (Abies pectinata D.C.) has rap- 
idly declined in favor, owing to the ravages of the silver fir aphid (Drey- 
fusia nuesslint Borner), presumably imported from the Continent, where it 
is common on the same host but doing much less damage. Among the pines, 
Seotch pine is still most fancied, but maritime pine (Pinus pinaster Sol.) 
and Corsican pine (P. larieio Poir.), both native to southern Europe, are 
extensively used. Lodgepole pine (P. contorta Loud.) from the northern 
Rocky Mountains is being experimented with. 

But as far as private owners are concerned, the species which is playing 
a very large part in the planting campaign is Douglas fir, on account of its 
phenomenal rate of growth. This tree, first introduced into England in 
1827 (9, p. 385), almost 100 years ago, was not planted commercially until 
1860 and then not in an appreciable amount until the first years of the 
present century. Extensive planting followed the war. 
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Douglas fir is also one of the most valuable species in the United States. 
At present it comprises about one-fourth of our remaining merchantable 
timber, and its continued existence, owing to its ease of reproduction, its 
rapidity of growth and its simplicity of management, is of paramount im- 
portance to the future softwood supply of this country and to the eeonomie 
well-being of the Pacific Northwest. 

BRITISH NAMES FOR AMERICAN CONIFERS 

In the United States only one species of Douglas fir, Pseudolsuga tarifolia 
(Lam.) Britt., is recognized throughout the West. In Great Britain and 
in fact over all of Europe this American species is considered to include two 
distinet species and one variety, that is, P. douglasii Carr., commonly ealled 
coast, Pacific Coast, Oregon, or green Douglas fir; P. glauca Mayr. known as 
mountain, Rocky Mountain, Colorado, or blue Douglas fir; and P. douglasii 
Carr. var. caesia Sehwer., termed Fraser River or intermountain Douglas 
fir. The name Fraser River is an unfortunate misnomer, since the Fraser 
River has its source in the northern Rocky Mountains and empties in the 
Pacifie Ocean, so that green Douglas fir as well as the intermountain variety 
are found along its banks, and probably the blue Douglas fir besides. 

It is not within the province of this paper to discuss the relative merits 
of the American and European species-concepts of Douglas fir. The latter 
has been well presented by Henry and Flood (8) and Hickel (9). Suffice it 
to say that the two species as recognized in Europe are at least biologically 
so different, particularly in their rate of growth and reaction to disease, that 
in this paper it seems advisable to adopt the European elassifieation for the 
sake of elarity. 

The British also subdivide certain other species of American conifers, 
and in other cases the specific name used is not in accordance with the one 
accepted here. A table of synonyms for a few of the more important species 
on which there is a difference of opinion follows: 


AMERICAN NAME BRITISH NAME 
Abie concolor Ss concolor 
White fir Colorado white fir 
A. concolor lowiana A. lowiana 
Pacifie white fir Low’s white fir 
A. lasiocarpea . A. sub-alpina 


Alpine fir 
Pinus contorta 


Lodgepole pine 


Alpine fir 


Pinus contorta 
Beach pine 


P. murrayana 


Lodgepole pine 
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P. radiata P. insignis 
_ Monterey pine Insignis pine 
Tsuga hete roph ylla Tsuga albertiana 
Western hemlock Hemlock spruce 


IMPORTANT DISEASES 


Canker 

A most important disease primarily of Douglas fir is canker, presumably 
caused by Phomopsis pseudotsugae Wilson. The effect of this fungus on the 
host, resulting in die-back of the young shoots and eanker of the stems, has 
recently been adequately described and figured by Wilson (27). The para- 
site has probably been present in Europe under various names for many 
years but it is only recently that it has received serious consideration, when 
with the extensive planting of Douglas fir in Great Britain the damage 
caused by the fungus has become appreciable. Rostrup (19), in 1890, de- 
scribed Phoma pithya Sace., which he considered identical with Phoma 
abietina Hart., attacking the shoots of Douglas fir and silver fir in Denmark, 
and in 1906 (20) listed it from Bornholm, a small island in the Baltie Sea 
about 100 miles east of Copenhagen. However, specimens collected on this 
island by the writer in September, 1925, from Douglas fir, said by the head 
forester to be infected with Phoma pithya, were found upon critical study 
to be attacked by Phomopsis pseudotsugae. Bohm (1), in 1896, deseribed 
and figured a canker disease on Douglas fir in Germany which he attributed 
to Phoma abi fina, but which trom his description is the same as Phomopsis 
pseudotsugae in its effect on the host. Somerville (22) mentions Phoma 
pithya on Douglas fir in Scotland as early as 1898. Hickel (9, p. 31), men- 
tioning the diseases of Douglas fir in Europe, lists Phoma pithya, P. abietina, 
and Phomopsis pseudotsugae as synonymous; while Visart and Bommer (24. 
p. 002) report Phoma pithya on Douglas fir in Belgium. De Koning (13), 
in 1922, records Phoma pithya on Douglas fir in Holland. In France, 
Prillieux and Delacroix (18), in 1890, described Fusicoccum abietinum 
(Hart.) P. and D. on silver fir which later was shown to be identical with 
Phoma abietina., 

Wilson (27, pp. 15, 28-51), in his bulletin on Phomopsis pseudotsugae, 
recorded the fungus on Douglas fir and Japanese larch, cited a single in- 
stance on European larch, and reported one of Diaporthe pithya Saece., pre- 
sumably the ascigerous stage of P. pseudotsugae, attacking lowland white 
fir (Abies grandis). Wilson separates the species on the following basis. 


Phoma abietina (from specimen determined by Hartig). With 
sporophores, conidia 12-14 « 5—6 u, somewhat angular in outline. 
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Phomopsis pseudotsugae (from specimens). With sporophores, 
conidia 5.5-8.5 x 2.5 4, regular in outline. 
Phoma pithya (from description only). No sporophores. 


There is also a difference in the structure of the pyenidium of Phomopsis 
pseudotsuaae and Phoma pithya. A critical study of the type colleetion of 
P. pithya may show it to be identical with Phomopsis pseudotsugae. 

The three species are so closely related that they have been badly eon- 
fused. It will require intensive work to straighten out the present confusion 
in nomenclature in order to determine the history and distribution of 
Phomopsis pseudotsugae in Europe. The fungus is actually present in 
Great Britain and Denmark, and for practical purposes it must be consid- 
ered as present in Germany, Holland, Belgium, and France. In Great 
Britain the canker was found to be much more common in the comparatively 
moist, cool regions of Wales and Scotland than it was in the dry, warm parts 
of England such as Norfolk, Suffolk, and Hampshire. This indicates that 
the disease will be found more widespread in northern than in southern 
Europe. As vet the fungus is not known in North America, although Hahn 
(6) has recently found another Phomopsis on Douglas fir in nurseries In the 
eastern United States. This investigator is now in Great Britain studying 
the problem further. 

So far, the canker is essentially a disease of voung trees, and no indi- 
cations of it have been found on large, mature individuals. Furthermore, 
it is practically confined to the green form and rarely attacks blue Douglas 
fir. This was strikingly apparent in the infection on Bornholm. Quite 
severe damage has occurred in plantations, just after the trees have been 
set out. by the killing back of the leading shoot. resulting either in the 
death of the tree or a bunehy-topped, slow-growing survivor. Larger trees 
may be killed by the canker girdling the stem, but no tree over 2 inches 
diameter breast-high was seen killed in this way. As a rule most trees which 
have sueeumbed were less than 8 feet in height. The largest tree seen with 
a stem canker was & inches diameter breast-high just above the canker. This 
was In Denmark. 

There are two ways in which stem eankers originate: through the tip 
infection of a living lateral with subsequent spread to the stem, and by 
direct inoculation of the stem through a wound. There is no evidence that 
infection can oecur through uninjured bark. While the former method of 
infection on the stem of seedlings and small saplings is not uncommon, it is 
not frequent in stands varying from the large sapling to small pole size 
where very few living lateral shoots are to be found on the lower stems, 
the branches having been uniformly killed by shading. In such stands 
wounding is all-important: without wounds the trees remain practically 
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free from canker. Wounding, nearly always the result of human careless- 
ness, can be prevented and the canker on stems of trees from large sapling 
to small pole sizes largely controlled. The two worst cases of stem cankers 
observed were in Wales, where a stand of large saplings had been badly 
wounded by pruning, and on Bornholm, Denmark, where many wounds had 
oceurred from thinning. In both plantations practically every wound had 
resulted in a canker. 

The Japanese lareh was occasionally found attacked by Phomopsis 
pseudotsugae, but always in plantations that had been pruned or thinned. 
Only one form of the disease was seen, that is, cankers on the main stem. 
No killed trees were noted. No die-back of the tops or branches was ob- 
served. The cankers on Japanese larch are not quite like those on Douglas 
fir. The most striking difference was that of greater size, the cankers on 
larch sometimes having a vertical extent of 2 feet, while those on Douglas fir 
rarely exceeded 8 inches. Furthermore, the margins of the cankers on larch 
were marked by a pronounced exudation of resin. 

This parasite would be an extremely dangerous one, capable of killing 
trees up to a considerable size except for the fact that eanker development 
persists only through the winter and spring following infection and appar- 
ently stops completely when the host resumes active growth in the spring. 
It is noteworthy that the fungus Neofabrea malicorticis (Cordley) Jackson, 
causing a similar canker on apple trees in the Pacitie Northwest, behaves in 
the same way (12, pp. 178-179). Wilson (27, p. 21) reports a single exeep- 
tion to the foregoing habit—the ease of a eanker which continued develop- 
ment over a four-year period.  Sinee the ecankers develop rather slowly, 
particularly horizontally, it is possible for only a rather small stem to be 
girdled, unless several cankers coalesee, which does not often happen. 

The most serious damage seen by the writer was near Murthly, Scotland, 
where a plantation of 10- to 11-year-old Douglas firs was only about 50 per 
eent stoeked, on account of killing by Phomopsis pseudotsugae during the 
years 1920-1922. The bare spots had been replanted in 1921, but most of 
the new trees had been immediately killed. This is a very serious loss, 
judged even by present American standards which are necessarily less 
rigorous than European ones. 

Our standard is a fully stocked stand at maturity, so that any disease 
which does not reduce the final stoeking or the increment can not now be 
considered of importance, since thinning is not economically practicable. 
But in Great Britain, where it is hoped to realize on thinnings, the death 
of any young trees in a plantation is a loss, particularly when planting 
eosts due to drainage work, cutting ferns and brambles, and rabbit fencing, 
trapping or shooting amount to from 4 to 10 pounds (approximately 20 to 
50 dollars) per aere, as contrasted with 15 dollars on national forests in the 
Pacific Northwest. 
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But in most of the infected areas seen throughout Great Britain the 
actual damage would be considered slight if occurring in stands of identical 
age and size in the Douglas fir region of the Pacifie Coast. Nevertheless this 
parasite must be considered a serious potential danger to the Douglas fir in 
North America, for enough was seen in Great Britain of the virulence and 
change in life habits of imported parasites more or less innocuous in their 
native haunts to realize that in general it is hazardous to predict what any 
fungus will do in a new environment. To be sure, the artificially created 
(planted) stands of Europe are inherently more subject to disease than the 
naturally regenerated stands of western North America, but, on the other 
hand, the discontinuous nature of the stands abroad is in itself a measure 
of protection against parasitic attack, while the continuous area of practie- 
ally pure Douglas fir extending over hundreds of square miles in this 
country is an ideal situation for an epidemic. Considering the fact that 
Douglas fir at present comprises about one-fourth of all the merchantable 
timber in the United States and will always oceupy a highly important posi- 
tion, there is much at stake. 

Consequently this disease must be studied further. It is not yet proved 
by inoculations that Douglas fir canker is actually caused by Phomopsis 
pseudotsugae, the evidence so far being constant association of the organism 
with the disease—excellent as far as it goes. However, information is not 
complete on the method of infection, origin of the disease, its original host, 
its present distribution, and its relation to somewhat similar diseases which 
have figured in European literature. The origin of the fungus is extremely 
important. If it could be proved that it came from the Douglas fir region 
of North America, our problem would be solved: the parasite would no 
longer be a potential danger. In the writer’s experience in the Douglas fir 
region, nothing similar has been seen, and it is his reluetant opinion that 
the organism is a European or other foreign fungus, normally saprophytic, 
whieh has become parasitic on two introduced species, Douglas fir and 
Japanese larch. 


Needle Cast of Douglas Fir 


Needle cast caused by Rhabdocline pseudotsugae Syd., first deseribed 
by Weir (26) and later named by Sydow (23, pp. 194-195), has so far been 
reported in Europe at only two places—-near Stobo, Peeblesshire, Scotland, 
and at a point 8 miles distant to which it has apparently spread from Stobo 
(29). The fungus was probably brought in directly from western North 
America where it is ubiquitous, since importations of Douglas fir have been 
made in the past to the place where the parasite was found. 


The disease seemed even more virulent than in America, a heavy attack 
of it for four suecessive vears having reduced the height growth of the most 
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severely attacked trees to a few inches per season. The intermountain 
Douglas fir was most severely injured, followed by the blue variety, while 
the valuable green form was not affected. If the parasite continues in this 
way, neglecting green Douglas fir, it will not cause much damage in Great 
Britain, since planting of the other two varieties of Douglas fir will be very 
restricted owing to their slow growth. There is of course a continual danger 
that a strain of the fungus to which the green Douglas fir is susceptible may 
be imported or that the present strain may ultimately adapt itself to the 
green form. 


Douglas Fir Aphid 


The most serious injury to green Douglas fir observed was caused by the 
aphid (Chermes cooley Gill.). This insect, originally imported trom North 
America where it occurs throughout the range of Douglas fir, was found in 
greater or less degree in practically every Douglas fir plantation visited in 
Great Britain. It was not noticed on the island of Bornholm in Denmark. 
It has been described by Chrystal and Storey (3). 

The insect rarely, if ever, kills the trees attacked, but where infestation 
is heavy there is a decided suppressing effect on individuals and stands. 
No trees escape ina heavy infestation. One plantation of trees from 10 to 15 
feet high which normally grew from 15 to 36 inches per annum has been re- 
duced for the past two vears to an average annual height growth of from 
$to6 inches. In another plantation of Douglas fir mixed with western red 
cedar the first named species was badly overtopped by the latter, due to 
Chermes cooley? on the Douglas fir, while under normal conditions the Doug- 
las fir would have grown much faster than the cedar. Infestation was 
always most severe in open stands or on the marginal trees in dense stands, 

This insect in Great Britain is another classie example of a marked 
change in life habits of a parasite in a new environment. In North America 
it is practically innocuous, while in Great Britain it has become extremely 
virulent on the green Douglas fir only, rarely being found on the blue form. 
Furthermore, in America it also attacks Sitka spruce, causing cone-like 
galls on the twigs and at times severely injuring voung trees, but in Britain 
the Sitka spruce strain has not vet been found, although voung Sitka spruce 
is growing in many places immediately adjacent to or in the immediate 
vicinity of infested Douglas fir. Of course there is still some doubt as to 
whether the form on Douglas fir and the gall-causing form on spruce are 
actually one species. 

Just what the future of this parasite in Great Britain will be is problem- 
atieal, but from present indications, when the epidemic gains momentum, 
the consequences will be serious. Even though older plantations may be 
little affected by the attack, there will be a marked reduction extending over 
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several vears or more in the annual increment of vounger plantations, neces- 
sitating a corresponding increase in the rotation. Hope of control lies in 
the introduction from North America of the natural parasites of the inseet 
and the selection of favorable sites for Douglas fir plantations. 


Nilver Fir Aphid 


The silver fir aphid (Dreyfusia nuesslint Borner) was apparently intro- 
duced into Great Britain from Continental Europe where it is widely dis- 
tributed but not exceedingly virulent on silver fir. In 1925 the aphid was 
widespread in Britain, the damage to silver fir being so severe that the 
further planting of this species may have to be discontinued. 


Needle and Twig Blight of Firs 


Rehmiellopsis bohemica Bub. and Kab., recently discussed by Wilson 
and MacDonald (28), attacks the needles of the current year on several of 
the true firs. In severe infections the majority of the season’s needles on 
each shoot are killed, resulting in the death of the shoot during the course 
of the growing season. If a severe attack is sustained over several seasons 
the stand is badly injured and many trees may die. 

This was the ease with a young stand of silver fir at Inverliever, Neot- 
land. Here the fungus, working in combination with the silver fir aphid, 
was so steadily killing a stand of young trees up to 20 feet high that in a 
few vears the entire stand would be wiped out. These trees, however, were 
on a very unfavorable site, which in the writer’s judgment had much to 
do with the sustained intensity of the attack. On Bornholm, where silver 
fir is grown extensively on good sites, there had been an epidemic of this 
fungus during the 1924 season, but for some years previous it had been 
little in evidence, and an examination in September, 1925, showed that the 
summer’s attack had been very light. 

The only American species found attacked by Rehmiellopsis bohemica 
was noble fir. A small plantation on a poor site in Seotland was being 
severely injured in spite of attempts at control by cutting out the diseased 
portions. The aphid was not present on these trees. 


Needle and Twig Blight of Pines 


At various places in Scotland certain pines were suffering rather severely 
from needle and twig blight of pines caused by Brunchorstia destruens 
Eriks., whieh appeared to be spreading. The fungus was described on the 
continent years ago by Brunchorst (2) and Schwarz (21), the latter con- 
sidering it to be the imperfect form of Cenangium abietis (Pers.) Duby, 
but it has only recently come under Dr. Wilson’s observation in Great 
Britain. 
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At one place in Scotland where the parasite was observed, Swiss stone 
pine (Pinus cembra L.) was being so badly damaged that it seemed only a 
question of time until this species would be eliminated from the loeality. 
The fungus was killing the tops and branch tips of the trees from 5 to 20 
feet high to such an extent (the oldest about 25 vears old) that many were 
dying and all were in more or less unhealthy condition. Swiss mountain 
pine (P. montana Mill.), western white pine (P. monticola Dougl.) and 
lodgepole pine were attacked, although not so severely as stone pine. The 
trees were all occupying a very poor site. 

On another estate Corsican pine was being severely injured, while the 
mountain pine was less seriously affected. 

White Pine Blister Rust 

Very little white pine blister rust (Cronartium ribicola Fisch.) on 
5-needle pines was seen in Great Britain, for there were relatively few pines 
of this group to be found. The disease was abundant in places on culti- 
vated black currant (Ribes nigrum L.). Planting of 5-needle pines has 
been definitely abandoned because of blister rust, the opinion of British for- 
esters being that it was poor policy to plant any species that would have an 
added charge against it for protection, when other species could be substi- 
tuted. In the writer’s opinion, there are places in Great Britain where 
d-needle pines can be grown with little or no increased cost because, on the 
whole, wild currants or wooseberries were found to be rare. 

On the island of Bornholm in Denmark, eastern white pine (Pinus 
strobus L.) was badly damaged by blister rust. No wild currants or goose- 
berries were seen; infection came entirely from European black currants in 
farm gardens at distances of 300 to 5,300 feet from the pines, no difference 
in degree of infection of the white pines being apparent as the distance 
from the currants increased. This loeality afforded the most valuable evi- 

dence of the terrific damaging power of the European black currant. This 
currant can not be tolerated in a region where white pines are grown. 


Needle Cast of Larch 
Needle cast, very common on young European larch throughout Great 
Britain, is caused by the fungus Veria laricis Vuill. It results in the death 
of needles on young trees and particularly of the young needles on the long 
shoots. It was most serious in nurseries, where heavy losses have ceecurred 
during the past few vears, seedlings and transplants being killed by defolia- 
tion. The fungus in Great Britain has been deseribed by Hiley (11). 


Larch Canker 
In the past, eanker on European larch caused by Dasyscypha calycina 
(Sehum.) Frick. had been so destructive in Great Britain that the future 
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cultural value of this tree seemed very uncertain. In facet considerable 
damage is still being done. This disease has been deseribed by Hiley (10, 
pp. 16-79 

But foresters, in the light of long experience, now feel that in the main 
this disease can be controlled by proper silvicultural methods. Lareh has 
been planted indiscriminately on all types of site; it has been planted too 
thickly and stands have been allowed to stagnate. By avoidance of low, 
poorly drained sites, by wider spacing and judicious mixture in planting, 
and by early thinning in order to admit plenty of light and air, it is be- 
lieved that relatively healthy stands of European larch can now be grown. 


Cedar Leaf-Blight 


Leaf-blight of western red cedar caused by Heithia thujina, which has 
been discussed by Weir (25), has been found during the past few years at 
a number of widely isolated points in England, Scotland, and Ireland (4, 
5, 14.16. and 17). As vet little is known as to what it may do, but so far 
wherever it has occurred it has been extremely severe. The parasite was 
apparently introduced from America, but the British authorities are some- 
what puzzled by its sudden appearance in remote localities where no nursery 
stock has been known to have been introduced. 


Root Rots 


The two important root rots were caused by the honey fungus (Armil- 
laria mellea (Vahl.) Quel.) and by Fomes annosus (Fr.) Cke. 

The honey fungus seemed to attack all species and sizes of conifers al- 
though voung trees in the sapling stage were most susceptible. It was par- 
ticularly bad in plantations of conifers on cut-over areas previously oceu- 
pied by old, overmature stands of oak. Much oak forest in Britain is being 
converted into softwoods. Corsican pine was by far the most susceptible 
of all the conifers observed. 

Fomes annosus was also found attacking various species of conifers, 
being particularly severe on Norway spruce, silver fir, and Douglas fir. 
While trees up to 6 inches diameter breast-high and larger were seen which 
had been killed by the fungus, those in the sapling stage suffered most. 


Japanese larch was not immune from this fungus. 


Chestnut Blight 


The discovery of Endothia parasitica (Murr.) A. and A. on chestnut in 
Belgium and on a staging pole in London by Metealf (15) in 1923 indicated 
that the fungus might be present in Great Britain, but, although chestnut 
was examined at various places, the disease was not found. The chestnut 


orchards in Kent were not visited. 
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The foregoing discussion on a few important forest tree diseases is merely 
to call attention to some parasites in Great Britain which are potentially 
dangerous to this country and to present examples of how introduced para- 
sites can change their habits, particularly their virulence, in a new en- 
vironment. 


STRAINS OF FOREST PARASITES 


Even a superficial study of forest tree diseases in Europe, particularly 
those introduced from North America, clearly points to the existence and 
importance of strains, biological species, or physiological species in forest 
tree parasites. Among the European organisms Hiley (10, p. 79) mentions 
two different growth forms of larch canker (Dasyscypha calyeina), a 
saprophytic and a parasitic form. 

Throughout the native range of Douglas fir the needle-east fungus is 
found. In Scotland the fungus was attacking only the blue and intermoun- 
tain varieties, neglecting the green. The Douglas fir aphid, on the other 
hand, so far has virtually confined itself to green Douglas fir throughout 
Great Britain, very rarely being found on the blue form, while in its native 
home it infests all forms of the host. Phomopsis pseudotsugac, presumably 
a native to Europe, was not found attacking blue Douglas fir, although it 
occasionally does, but was common enough on green Douglas fir. 

Fomes annosus was commonly killing yvoung conifers in Great Britain 
and Denmark. This fungus is often found in the Pacifie Northwest on old 
stumps or dead trees and occasionally causes root rot and butt ret in a 
mature tree, but it very rarely infects young trees. 

Black poplar (Populus trichocarpa T. and G.) in the Pacitie Northwest 
is commonly infected by the vellow leaf blister caused by Taphring aurea 
(Pers.) Fr., which is also found on the Lombardy poplar (P. nigra L. var. 
italica) in the same region but frequently not in the same loeality. The 
fungus was observed in a nursery in Scotland on the leaves of saplings of 
P. generosa Henry, P. laurifolia Led., and P. nigra, about 4 feet high. P. 
nigra was most heavily infected. P. trichocarpa in the same block and with 
its leaves intermingled with the diseased P. yenerosa was absolutely free 
from infection. 

The foregoing conditions show clearly that strains do exist in certain 
species which are represented in America, on the polymorphism of which 
there is little or no information. It is, of course, much easier to see this in 
Great Britain, where the various growth forms of conifers of wide distri- 
bution are planted side by side, than it is in Ameriea, where the species 
oceur naturally over thousands of square miles and direet comparison is 


rarely possible. These conditions also indicate a pathological as well as a 
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morphological basis for the separation of Douglas fir into two distinet spe- 
cies as is done by the British. 


QUARANTINE PROTECTION 


In the past, forest trees, particularly conifers, have been imported indis- 
criminately into Great Britain from all over the world, and in some measure 
this is still going on. Neither the quarantine laws nor the inspection foree 
are adequate, while there are the usual difficulties in properly enforeing 
such laws as do exist. 

Fortunately, or unfortunately, Great Britain has never had a disastrous 
plant disease epidemic. If she had, the country might be awake to the need 
for more careful regulation of the importation of nursery stock. The elm 
disease, probably caused by bacteria (Micrococcus ulmi) and probably in- 
troduced during the World War, is now rapidly killing the trees in Holland 
and nearby sections of Germany, Belgium, and France, but has not yet 
crossed the channel. 

Sut some very dangerous diseases have been brought in. From North 
America have come the Douglas fir aphid and the Douglas fir needle east, 
the former already wide-spread and serious on, and the latter potentially 
dangerous to, Douglas fir, while the cedar leaf-blight is becoming increas- 
ingly bad on western red cedar. From continental Europe the silver fir 
aphid has arrived. 

It would seem that the discontinuous nature of the stands would greatly 
retard the spread of those diseases practically confined to one host species. 
This would probably be so except for the indiscriminate movement of nur- 
sery stock about Great Britain and Ireland, in some eases even when it is 
known to be diseased. Great Britain, occupying an isolated island, has had 
a good opportunity to keep her forests free from foreign parasites. This 
chance has been largely lost by the unregulated importation of young trees. 

There is a lesson for the United States in this. Our quarantines are the 
only safeguard that will prevent the introduction of several known, poten- 
tially dangerous forest tree diseases and undoubtedly many of which we 
have no knowledge. Any weakening of our quarantine laws or policy will 
result in increased future expenditure for control. Another point of pri- 
mary importance must be considered. It may be just as dangerous to intro- 
duce a foreign strain of an indigenous parasite as it would be to let a new 
species come in. For example, the strain of Fomes annosus observed in 
Great Britain, if introduced into the Douglas fir region of the Pacifie North- 
west, might prove highly virulent, whereas the fungus as it exists there at 


present is of trivial importance. 
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FACTORS FAVORING DISEASE 


In silviculture in Europe, and particularly in Great Britain, certain 
practices are common which predispose stands to diseases of epidemic char- 
acter. It is axiomatie in crop production that intensive culture increases 
the danger from disease, and timber growing in western Europe is decidedly 
intensive. 

Clear cutting followed by planting, almost universal in Great Britain, 
in itself predisposes stands to attack by fungus and insect parasites. In 
Denmark natural regeneration is praetieed wherever possible, and it was 
noteworthy that Skovrider K. Bramsen, in charge of the state forest of 
Almindingen, repeatedly emphasized the greater amount of disease, par- 
ticularly root rot caused by Fomes annosus, in the planted stands as com- 
pared to those established by natural regeneration. In Switzerland clear 
eutting is prohibited by law. The complete and sudden exposure of the 
forest soil resulting from clear cutting is considered very detrimental, re- 
sulting in a continuous lowering of the thrift of the timber crop over sue- 
cessive rotations. 

In addition, on private holdings the British are tending toward a short 
rotation, as low as 40 years where possible. Furthermore, species are 
planted pure to a large extent, although foresters are striving more and 
more to find suitable mixtures. Pure stands are the most susceptible to 
fungus and insect attacks, consequently much of the woodland in Great 
Britain, consisting of pure planted stands managed on a short rotation and 
clear cut with the consequent exposure of the forest soil at more frequent 
intervals, is inherently susceptible to disease. The present. silvicultural 
and economie ills of the pure, planted Norway spruce forests of Saxony are 
a ¢lassie example of the price that may finally have to be paid for continu- 
ous clear cutting and planting of a single species on a short rotation. 

Proper selection of site is also very important. Since most of the coni- 
fers grown in Europe have been introduced from other regions, it was not 
known to just which sites the various species would be adapted, and at first 
little attention was paid to this. The results in many cases were disastrous. 
Stands on unsuitable sites grew slowly, were not thrifty, and sooner or later 
largely succumbed to insect or fungus attack. This has been well illus- 
trated by Scotch pine, European lareh, and silver fir. 

Larch planted in dense, pure stands on low, moist or otherwise unfavor- 
able sites with poor soil suffered severely from lareh canker, while stands 
on favorable sites with good soil remained practically free from disease. 
To be sure it is not always possible to determine immediately the most suit- 
able site for an introduced species, but sometimes even reasonable care has 
not been taken. A young stand of silver fir was seen in Seotland planted 
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on an exposed site in very poorly drained peat soil. The trees were rapidly 
being destroyed by two needle and shoot parasites, Rehmiellopsis bohemica 
and Dreyfusia nuesslini. Again in Wales, Douglas fir was found planted 
in soil only about a foot deep with an underlying, impervious, clay subsoil. 
The trees about 10 to 15 feet high were so far thrifty and growing rapidly, 
but it is a reasonable prediction that before many years there will be heavy 
losses in this stand from uprooting by wind or wet snow, if nothing else. 
Already damage by the latter has begun. In addition, the stand will ulti- 
mately stagnate. 

The source of seed is another factor which has been too little considered 
in the past, but British foresters now feel that the inferiority of some of 
the present stands of Seoteh pine and European larch is due to the faet 
that the seed came from localities on the Continent well outside the range 
for the optimum development of the species. Such inferior stands, of 
course, are quite susceptible to disease—for example, the susceptibility of 
the larch to canker. This general principle must be recognized and care- 
fully considered for all species. 

So far in America it has not been necessary in most forest regions to 
consider seriously the questions discussed above, but as silviculture here 
becomes more intensive and European practice is approached, the same 
difficulties will arise in some eases. However, as long as the majority of 
our managed forests of the future in this country are composed of native 
species naturally regenerated, with as little deviation from the original 
composition of the stand as possible, losses here from indigenous parasites 
should not be excessive. 

CONCLUSION 


There is one great lesson for American forestry in the existing situation 
in Great Britain: protect our native species. 

The introduction of foreign nursery stock is a most dangerous practice ; 
it may at any time result in another disastrous epidemie similar to chestnut 
blight or white pine blister rust. Foreign species should be introduced 
only as seed and the stock grown here. But any exotic tree is an uncertain 
quantity and if introduced should be grown only experimentally for a long 
term of years, for it is not until the end of the rotation that final judgment 
can be rendered as to the success or failure of an introduetion. First, there 
is the problem of securing seed of the best quality from the optimum, native 
range of the species; second, the difficulty of proper site selection; and, 
finally, the possibility that the species sometime in its life may be attacked 
by an indigenous parasite hitherto innocuous. Any one of these factors can 
spell failure. For the native species, seed collection plays a minor part 
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known, and the indigenous parasites, while quite severe in some cases, never 
threaten the existence of any species. Those who suggest introducing a 
foreign species to replace a native tree already attacked by disease, instead 
of protecting the latter, if that is possible, are in a large measure advocating 
deferred trouble. 

The introduction of an exotic tree species is, on the whole, a hazardous 
undertaking, but it is far more so in this country than in Europe, owing 
to our extremely inadequate knowledge of the suitability of foreign species 
to the various forest regions of the United States. Abroad, different exotic 
tree species had been grown in arboreta for a long time before they were 
established as components of the forest. This was particularly true in Great 
Britain, and is a praetice which should be generally initiated at onee by 
our own country where there are few arboreta, especially in the western 
states. Costing little to start or maintain, an arboretum nevertheless re- 
quires a long time to develop, since raising trees from seed is a slow process, 
and complete results ean not be expected until the trees are mature. Ar- 
boreta or experimental plantings for testing exotie species should be main- 
tained by all the forest schools and forest experiment stations. No other 
activity will vield a greater commensurate reward for the expenditure in- 
volved. In the future, circumstances which can not be foreseen or con- 
trolled may compel the widespread establishment of a foreign tree species. 
Only with knowledge gained from arboreta and experimental plantings can 
such a situation be adequately met. 

Finally, by earefully following literature, corresponding with foreign 
workers, and actually studying conditions on the ground in those countries 
most closely united commercially with our own, forest pathologists in this 
country must obtain an extensive knowledge of exotie diseases of trees. In 
this way, if a foreign parasite is introduced, and we already have a know]- 
edge of its life history and habits, priceless time can be saved in its detection 
and the initiation of eradication or control measures. The value of such 
information at the outset of the white pine blister rust or the chestnut blight 
epidemics, for example, would have been beyond estimation. 


SUMMARY 


1. This paper presents observations during 1925 on the pathological 
condition of various conifers introduced into Great Britain and Denmark, 
particularly species from the western United States. 

2. Douglas fir is attacked by Phomopsis pseudotsugae, Rhabdocline 
pseudotsugae, and Chermes cooleyi; silver fir suffers severely from Drey- 
fusia nuesslini; various true firs are injured by Rehmiellopsis bohemica; 
while pines are damaged by Brunchorstia destruens. 
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3. In Great Britain planting of 5-needle pines has been discontinued on 
account of the ravages of Cronartium ribicola; and on the island of Born- 
holm, in Denmark, eastern white pine was found severely infected by this 
rust. Nursery stock of European larch is commonly defoliated partially 
or completely by Veria laricis, while the older trees are frequently cankered 
by Dasyscypha calycina. Western red cedar is attacked by HWeithia thu- 
jina, causing leaf blight. Root rots caused by Armillaria mellea and Fomes 
annosus are common on conifers. 

4. The existence of strains of certain forest tree parasites not regarded 
as polymorphic in North Ameriea is quite apparent in Great Britain. 

5. Several dangerous forest tree diseases have been brought into Great 
Britain, which indieates the need for careful regulation of the importation 
of nursery stock. 

6. Certain practices, such as the culture of pure stands of one species 
on a short rotation followed by clear cutting, predispose stands to disease. 
In addition, plantations have sometimes been established on poor sites. The 
source of seed also has not always received proper consideration. 

7. Foreign species should be introduced into the United States only as 
seed and the stock grown here. But even this is hazardous, since the species 
may become subject to the attack of an indigenous parasite ; consequently 
there is need for the establishment of extensive arboreta throughout the 
forest regions of this country where the behavior of exotie species can be 
studied. 

8. Finally, forest pathologists in this country must obtain an extensive 
knowledge of exotie parasites on trees in order to safeguard our forests. 

Orrice OF INVESTIGATIONS IN Forest PATHOLOGY, 

Bureat or PLANT INDUSTRY, 
PORTLAND, OREGON. 
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A WITCHES’ BROOM OF INTRODUCED JAPANESE CHERRY 
TREES 


ANNIE RATHBUN-GRAVATT! 


INTRODUCTION 


About 60 vears ago the first Japanese cherry trees were imported into 
the United States, but few of them became established here at that time 
because the principal method of propagation which was tried involved 
grafting and budding them upon Prunus avium Linn. and P. cerasus 
Linn. which are not suitable grafting stock for Japanese cherries (24). 
Subsequently small numbers of them were obtained direct from Japan 
or through European nurseries (17). In 1906 (17) 25 varieties were 
imported by Dr. David Fairchild, who planted them at his home near 
Chevy Chase, Maryland. In 1912 shipments of 12 varieties of Japanese 
cherry trees were presented by the city of Tokyo to Mrs. Taft for the city 
of Washington (17, 19). These varieties (Mazakura, Yoshino, Shirayuki, 
Ariake, Mikurumugaeshi, Gvyoiko, Fukurokuju, Ichivo, Kwanzan, Takinioi, 
Fugenzo, and Jonioi) are described by Russell (17). According to a letter 
from him they are distributed in three Prunus species (P. lannesiana 
Wilson, P. serrulata Lindl., and P. yedoensis Mat.), which are described 
by Wilson (24). Over 2,000 of these trees, about half of which belonged 
to the Yoshino variety, were planted in Potomae Park, Washington, D. C., 
where they have grown very vigorously. A few Japanese cherry trees 
are growing in other parks and in private grounds in the District 
of Columbia, and seme have also been planted as street trees in Chevy 
Chase, Maryland. Collections of them in other parts of the country are 
listed by Russell (17), and some varieties are now being sold by several 
nurseries. Since Japanese cherry trees constitute a real contribution 
to American horticulture, a discussion is not amiss of a witches’ broom dis- 
ease which was introduced with them before the enactment of our present 
plant quarantine laws. 

Observations on this witches’ broom at Washington were begun in 
1917, after attention was called to it by Dr. T. Tanaka. The causal fungus 
appears to be E.vrouscus cerasi (Fuckel) Sadebeck.* 

1 The writer wishes to acknowledge the assistance of Dr. Carl Hartley and Mr. 
G. G. Hahn in collecting the data for this article. 

2Miss Anna E. Jenkins, of the Office of Pathological Collections, made this 
determination from preserved mounts of stained sections prepared by G. G. Hahn 
from specimens of the disease on Prunus yedoensis which he collected in Potomae 
Park, Washington, D. C., on April 17, 1917. She was unable to compare these sections 
with those of an authentic specimen of Evoascus cerasi (Fuckel) Sadebeck, as such 


was not available but she found that the characters of this fungus agreed with pub- 


lished descriptions of it. 
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SYMPTOMS OF THE DISEASE 


Japanese cherry trees when infected throughout have peculiar bunehy 
crowns (Fig. 1). Infected twigs bear no flowers but produce leaves earlier 
than uninfected ones. These leaves are undersized, much crinkled, and 
slightly discolored. About a week after the uninfected portions of the 


Fig. 1. A Japanese cherry tree which had been transformed entirely into a witches’ 
broom by Eroascus cerasi. The trees in the background were normal. Photograph 
made in Potomae Park, Washington, D. C., in April, 1917. 
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trees begin to flower, the under surtaces of the crinkled parts of the in- 
fected leaves become covered with powdery, bloomlike, inconspicuous, 
fungous coatings—the spore-bearing layers. The spore-bearing parts of 
the leaves turn black rather promptly. Later in the season normal leaves 
are developed. Figure 1 shows a tree which has been transformed en- 
tirely into a witches’ broom. The trees in the background are normal. 
Douglass (4), in a popular account of this disease, published additional 
pietures of the disease on the Japanese cherry. Other writers (8, 9, 11, 
13) have deseribed the witches’ brooms which Evroascus cerasi causes on 


other species of Prunus. 


THE DISEASE IN THE VICINITY OF WASHINGTON 

On April 18, 1917, every Japanese cherry tree in Potomae Park was 
carefully examined for symptoms of the disease. Nineteen scattered trees, 
all belonging to the Yoshino variety (Prunus yedoensis), were infected. 

This means that only a small percentage of this variety, and a still 
smaller percentage of the total number, were infected. Seventeen of the 
trees were infected throughout, the infection apparently having occurred 
before the trees were shipped from Japan, and the other two trees had 
been infected for a lone time. A minute examination of the trees near 
the diseased ones revealed no evidence of infection. Since the trees are 
all gratted ones (19) it is entirely possible that the disease had been 
introduced into them by grafting. 

Sixteen of the infected trees were immediately cut down, their roots 
dug up and the whole burned. Some of them appeared to be releasing 
spores at that time. ‘Two others were heavily pruned, planted in tubs and 
grown for a time in the pathological greenhouses for observation. All 
spore-bearing leaves soon died, leaving only apparently healthy ones. 

The nineteenth tree had apparently been infected throughout when 
shipped from Japan. A secondary main shoot had arisen later from the 
main axis. This shoot was growing vigorously and appeared to be en- 
tirely healthy. The diseased part of the tree was removed and burned 
and the remainder left standing. 

Subsequent inspection in 1918 showed a small witches’ broom on a 
tree of the Yoshino variety which had apparently become infected in 
1916, four years after its introduction into America. Only 1916 and 
1917 growths were visibly infected. This broom was cut off six inches 
back of the first healthy twig and burned before any spores had been dis- 
seminated. No other evidences of infection were seen. All cherry trees 
in the park were egain inspected in 1919 and 1924, and those of the 
Yoshino variety in 1925, but no further signs of witches’ broom were 


found. 
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Some witches’ brooms had been removed from the Japanese cherry 
trees on the Fairchild estate prior to 1917 and no evidence of recurrence 
was noted in 1917. At that time another small broom was removed trom 
one tree of the green flowering variety known as Asagi (Prunus lannesi- 
ana). In 1926 these trees were inspected again but no evidence of this 
disease was noted. 

The Japanese cherry trees which are growing as street trees in Chevy 
Chase, Maryland, have remained free from the disease. None of the 
ornamental cherry trees in the other parks in the District of Columbia 
which were inspected in 1917 were visibly infected by E.vroascus cerasi. 

Except for the two places previously mentioned, the disease has not 
been reported near Washington, D. C. 


THE DISEASE IN GENERAL 

The writer has been able to learn little in regard to the distribution 
and importance of the witches’ broom which Froascus cerast causes in 
Japan, because most of the papers on the disease there are written in the 
Japanese language. It occurs on Prunus pseudo-cerasus var. spontanea 
Maxim, P. pseudo-cerasus var. suboldii Maxim, P. miqueliana Maxim and 
P. cerasus L. (14). Heinricher (8) and Laubert (11) consider the disease 
neither destructive nor important in Europe, while Tubeuf (22, 23) says 
that it has assumed considerable economic importance there beeause every 
cherry tree in a fruit garden may be attacked by it and each tree may 
bear several brooms. Its hosts have been listed by Hesler and Whetzel (9), 
Eneke (6) and others. The disease appears to be rare in England (3). 

In the United States the presence of E.roascus cerasi was first reported 
in 1886 by Meehan (15) on an escaped cherry tree (Prunus avium) in 
Pennsylvania. Since then the disease has been reported from approxi- 
mately half of the states but in most cases it has been deseribed as oceur- 
ring rarely, many of the reports being based upon the occurrence of one 
broom on one tree. Ilowever, according to Owens (15) and others (9, 
10, 12), EF. cerasi is very common in Washington and Oregon. The 
reported hosts for it seem to be Prunus sp. (1); P. americana (1, 16) ; 
P. avium (1, 13, 21); P. cerasus (1); P. demissa (1, 16); P. emarginata 
(18); P. hortulana (16); P. pennsylvanica (1, 16); P. serotina (1, 16) ; 
and P. virgimiana (1). It is possible that some of the witches’ brooms 
attributed to EF. cerasi inav have been caused by other fungi because other 
witches’ brooms of cherry, such as those caused by EF. interstitiae (2), 
also oceur in this country and many of them were observed when they 
were not fruiting and apparently were not compared with authentie 
material of FE. ceras?, 

The facts that L.roascus cerasi was not reported in the United States 
until after the introduction of the first Japanese cherry trees and that the 
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first reported host was Prunus avium, one of the species which was used 
as grafting stock for them, are interesting although they may not be 
significant. P. avium is also one of the two most common hosts for EF. 
cerasi in Europe (5). Whether the disease is native to this country is 
not known, but it is highly probable that it may originally have been 
introduced from either Europe or Japan. 

There seems to have been little effort to eradicate systematically the 
witches’ brooms from cherry trees in America (9) and few attempts even 
in the parts of Europe where the disease is considered of eeonomie im- 
portance (22, 23). Duggar (5) recommends controlling the disease by 
spraying, while others (6, 9, 10, 12, 20) advise pruning and burning the 
diseased portions of the trees. Stevens and Hall (20) issue a warning 
against using portions of brooms in budding and grafting. These recom- 
mendations were made apparently as a result of general experience rather 
than as the result of specific experiments with E.vroascus cerasi. 

The attempts reported here to eradicate E.roascus cerasi from Japanese 
cherry trees seem to have been entirely successful despite the fact that in 
both cases the disease had been present and the pathogene probably sporu- 
lating for a number of years. The fact that FE. cerast was spreading 
slowly probably accounts for the immediate success of the eradication. 
Stewart (21) and others also have reported that the disease spreads 
very slowly in America, and Heinricher (8) and others that the same is 
true in Europe. It is very fortunate for cherry growers that, unlike 
Endothia parasitica (7) and some other introduced parasites, this intro- 
duced Exvroascus has not found hosts or conditions which permitted more 
rapid spread. 

SUMMARY 

A witches’ broom caused by Fvoascus cerasi was introduced near 
Chevy Chase, Maryland, in 1906, and into the District of Columbia in 
1912 on separate shipments of Japanese cherry trees. Most of the in- 
fections were on the Yoshino variety (Prunus yedoensis) but the Asagi 
variety (P. lannesiana) was also found infected. 

Evroascus cerasi appears to spread very slowly in this locality. Prob- 
ably because of this faet both of the above infections were easily and 
permanently eradicated by cutting out and burning the infeeted parts, 
although the disease in both cases had been present for several years be- 
fore any attempt was made to eradicate it. 

Reports of the occurrences of the disease in other localities are sum- 
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NOTES ON HIBISCUS DISEASES IN WEST JAVA 
CARL HARTLEY 


Until recently, most species of the genus Hibiscus received little atten- 
tion from pathologists. The indices of the first 41 volumes of the Experi- 
ment Station Record list under Hibiscus only three references to disease. 
The interest in Java jute (Hibiscus cannabinus) and roselle (H. sabdariffa) 
as fiber sources has recently resulted in attention to their diseases in Ma- 
lavsia. The writer wishes to place on record some data on them obtained 
in the experimental plantings of the Department van Landbouw ineiden- 
tally to the investigation of some of the same diseases on peanuts for the 
Instituut voor Plantenziekten in 1921 and 1922. 

The wilt or slime disease (Bacterium solanacearum) causes serious dam- 
age at Buitenzorg in an occasional field of H. cannabinus, but is never as 
serious as in peanut or tomato. The Hibiscus is very susceptible when 
young, but infected plants which live till they develop woody tissues in the 
stems make good recoveries. The relation of the bacteria found in Hibiscus 
to the strains of the same species which attack other hosts is discussed in a 
paper by Dr. M. B. Schwarz which is to appear as a Mededeeling of the 
Instituut voor Plantenziekten. This disease is known on Hibiscus in Deli 
(north Sumatra),' and what may be the same disease has been reported 
from the Malay Peninsula.* 

Nclerotium rolfsii, or a near relative of it, is of rather frequent oeeur- 
rence on H. cannabinus in the neighborhood of Buitenzorg. It was ob- 
served most frequently on plants whose early growth had been stunted by 
drought. Badly diseased plants appear to be weakened in general, have 
small leaves, and ultimately wilt; the abscission of lower leaves which occurs 
in plants attacked by Bacterium solanacearum is wanting. The lesions 
which are dry and show characteristic concentrie red brown and pale gray 
brown zones, are sometimes found on the stems at considerable distances 
from the ground. 

In a single instance there was observed a small local epidemic of another 
type of stem lesion on plants of H. cannabinus 25-30 em. high. In contrast 
to the Selerotium lesions these were gray and water-soaked, and immedi- 

1 JocHeMs, S. C. J., and J. G. J. A. Maas. Slijmziekte in de Hibiscus cannabinus 
op Sumatra’s Oostkust. Teysmannia 33: 542-546, 1922. 

2 Eaton, B. J. Pests and diseases of plants. Agr. Bul. Federated Malay States 
9: 75-77. 1921. 
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ately produced in moist chamber a heavy coating of deep salmon pustules 
of hyvalin spores (1315 * 40 1). This fungus was identified by Dr. A. Van 
Luijk as Colletotrichum hibisci Polaeei. 

Root knots were very abundant on I. cannabinus in parts of one plant- 
ing. Nematodes in them were identified by Dr. R. Menzel as Heterodera 
radicicola Greeff. Eel worms on this species have also been reported from 
Malava.* 

In parts of a planting of H. cannabinus on the coast near Terisi the 
plants were reported by Mr. De Veer almost universally affeeted with ro- 
settes at the tips of stems which had previously made normal growth. The 
leaves were normal, but internode lengths were reduced almost to zero. 
Some of the plants examined by the writer had recovered, and were devel- 
oping new tips and resuming normal growth. No causal agent could be 
found. 

On a green stemmed race of H. sabdariffa altissima at Buitenzorg Dr. A. 
Horst called to the writer’s attention a leaf disease resembling closely that 
recently deseribed and figured by Palm and Joechems in Deli, Sumatra.* 
The disease regularly began at the union of petiole and leaf-blade, and in 
Java tended to follow the veins. The death of all or a large part of the 
leaf blade usually resulted from a single lesion. Spread down the petiole 
was common, but not the killing of the main stem described on some of the 
plants from Deli. As appears to have been the case in Deli, most of the 
older leaves on the plants were destroyed by the disease, but too late in the 
season to hinder growth materially. The type of injury differed from that 
attributed to Phoma sabdariffae’ in that the latter seems to have been pri- 
marily a stem parasite. In both Java and Sumatra the diseased leaf tissue 
was darkened by the great number of pyenidia which developed. At Deli 
the pyenidia contained spores, but those examined by the writer in Java 
had failed to mature. Apparently pure cultures of the Buitenzorg fungus 
were obtained from the interior tissue at the end of a petiole lesion. These 
cultures also failed to develop spores on either agar or steamed rice, though 
on both substrata great numbers of the sterile pyenidia were produced. The 
fungus was examined by Dr. Van Luijk but was not identified. One of 
the cultures was used in 1921 in preliminary inoculations on the green H. 
sabdariffa altissima, on a red stemmed strain of it on which the disease had 
not been found, and on H. cannabinus. Inoculum from a culture on rice 

EATON, B. J. Loc. cit. 

*PauM, B. T., and 8S. C. J. JocueMs. Een bladziekte van roselle (Phyllosticta 
spec. op Hibiscus sabdariffa L.)  Indische Culturen 10; 891-898. 1925. 

5 REINKING, A. O. Philippine economie plant diseases. Philippine Jour. Sci. (A) 
13: 165-274. 1918, 
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was placed on the surfaces of the leaves and covered with wet cotton held 
in place by wire clips. Results were negative on H. cannabinus but positive 
on both varieties of H. sabdariffa. Positive results were secured most read- 
ily on leaves which had just unfolded. The lesions obtained produced the 
typical sterile pyenidia promptly. The experiments were controlled by 
parallel inoculations with a pink-spored fungus also isolated from dead 
Hibiscus. <All of the control inoculations were negative. 
BUREAU OF PLANT INDUSTRY, 
U.S. Dept. oF AGRICULTURE, 
WASHINGTON, D. C. 
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SWEET PEA FASCIATION, A FORM OF CROWNGALEL 
NELLIE A. BROWN 


Fasciation of sweet pea plants has occurred in several successive years 
in some of the greenhouses of New Jersey. It has occurred in a green- 
house in New York State also, and a few plants of garden peas similarly 
affected have come to us from Maryland and Virginia. It generally ap- 
pears during the rapidly growing period and before the heavy blossoming 
stage begins. Blossoming and full development are checked by it, and 
the plant becomes worthless to the florist or gardener. There is usually 
a main upright stem with normal leaves, on the crown of which a bunch 
of short. fleshy or wide stems is produced, giving the condition called 
fasciation. The fleshy stems give rise to misshapen and aborted leaves 
(Plate I, 1). 

The thickened tissue was examined microscopically for fungi, bacteria, 
and nematodes, but none were found. Plates were poured from the thick- 
ened stems in the hope of isolating the crowngall organism. It proved to 
be present, and several colonies were picked off for inoculating. Typical 
conditions as they occurred in New Jersey were produced on sweet pea 
plants by one colony out of the four tried. (Plate I, 2 and 3.) The other 
three colonies were non-infectious. Inoculations with these three were 
made into 28 seedlings and 23 sweet pea plants. 

The fasciation produced by inoculations was on the same variety of 
sweet pea, Zvolanek’s rose, on which the disease occurred in New Jersey. 
The seed was purehased from an Eastern seedsman. The non-infectious 
colonies were tried on the same variety. The successful inoculations were 
made into seedlings whieh had been sprouted on moist blotting paper. 
Very fine punctures were made into the tender stems after which the 
seedlings were planted in pots. A very definite fasciation occurred on 
four out of eleven seedlings in from 40 to 60 days after inoculating. From 
these fasciations the organism was reisolated. 

Inoculations made with the infectious colony into the crown of 14 
sweet pea plants of the same variety when the plants were 5 to 8 inches 
tall did not produce a faseiated condition. Inoculations made into tobacco 
and geranium plants with the same colony were also negative. The 
organism seems to be in some respects a weak or highly specialized strain 
of Bacterium tumefaciens. Tt may be in the soil or may be carried on the 
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seed. If the disease has occurred once in a greenhouse, the soil should 
be disinfected or not used again for sweet peas. 
LABORATORY OF PLANT PATHOLOGY, 
Bureau or Puantr INpustry, 
U.S. DevartMENtT OF AGRICULTURE, 


EXPLANATION OF PLATES 
PLATE I 
1. Sweet pea fasciation from New Jersey, enlarged about 114 times. 


2 and 3. Fasciations produced on sweet pea plants by inoeulating with the erown 


gall organism isolated from 1. Inoeulations made April 24, 1926. Photographed, July 
2, 1926. Enlarged about 2 times. 
PLATE I] 
Fasciation on a second crop of sweetpen plants in the same New Jersey green 


house. In some parts of the house as many as ten per cent of the plants were affected. 
Nematodes were also present in the house but this disease is not due to them, 2 
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Faseiation on a second crop of sweetpea plants in the same New Jersey greenhouse. In 
some parts of the house as many as ten per cent of the plants were affected. Nematodes 


were also present in the house but this disease is not due to them. x 2 nearly. 
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EFFECTS OF SOIL MOISTURE AND TEMPERATURE AND 
OF DEHULLING ON THE INFECTION OF OATS 
BY LOOSE AND COVERED SMUTS'! 


O. JOHNSTON? 


In the experimental studies on smut of oats conducted at the Kansas 
Agricultural Experiment Station prior to 1924, it was constantly noted that 
smut infection never reached 100 per cent, no matter how heavily the seed 
was smutted. Infection in the hulled varieties seldom exceeded 50 per cent 
and in hull-less varieties it was seldom above 95 per cent. Other investi- 
gators have shown the marked dependence of smut infection in oats and 
barley on soil temperature and moisture and the absence of glumes. Some 
experiments were conducted at Manhattan, Kansas, in 1924 and 1925 to 
ascertain the importance of these factors on smut infection in oats under 
Kansas conditions. 

MATERIAL AND METHODS 

The seed used in these experiments was obtained from the Department 
of Agronomy, Kansas State Agricultural College. The varieties selected 
for the soil moisture and temperature studies, together with their usual 
reaction to smut as determined by experiments in preceding vears, were as 
follows: Hull-less, Ks. 5201, very susceptible; Aurora, Ks. 5206, susceptible ; 
Richland, Ks. 5209, moderately susceptible ; Burt, Ks. 6004, moderately sus- 
ceptible; Burt, Ks. 6090, resistant ; and Kanota, Ks. 5179, resistant. All of 
these varieties, excepting Hull-less, are hulled oats and are of considerable 
economic importance. The same varieties, with the exception of the Hull- 
less, were used for the dehulling experiments. A selection of Kanota, with 
glumes only partially covering the carvopsis, was used in place of the Hull- 
less. 

In the soil moisture and temperature experiment, half of the seed was 
inoculated with smut, the other half was clean. One row each of inoculated 

1 Contribution No, 240 from the Department of Botany and Plant Pathology, Kan 
sas Agricultural Experiment Station. 

2 Assistant Pathologist, Office of Cereal Investigations, Bureau of Plant Industry, 
United States Department of Agriculture. 

The author is greatly indebted to L. E. Melchers for helpful suggestions ren 
dered in the course of these experiments. These studies have been conducted in co 


operation with the Office of Cereal Investigations, Bureau of Plant Industry, United 


States Department of Agriculture. 
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and uninoculated seed of each variety was sown on each date of sowing. In 
the dehulling experiment the glumes were removed from half of the seed 
of each variety, after which half of each of the hulled and dehulled samples 
of seed was inoculated. One row each of hulled-inoeulated, hulled-unin- 
oculated, dehulled-inoculated and dehulled-uninoculated seed of each variety 
was sown on each of two dates. Smutted and unsmutted samples of the 
same variety always were sown in adjacent rows, the unsmutted row thus 
serving as a check on the smutted row. <All rows were 8 feet long. 

The inoculum in both of these experiments was a mixture of about equal 
amounts of loose smut, U'stilago avenae (Pers.), and covered smut, Ustilago 
levis (Kell. and Sw.). The inoculum was prepared by grinding smutted 
panicles in a mortar and sereening out all coarse chaff and seed. A quan- 
tity of the spores was added to the seed and the container vigorously shaken 
several minutes to give a uniform distribution of the spores. A very satis- 
factory covering of the seed with smut spores was thus obtained. 


EFFECTS OF SOIL MOISTURE AND TEMPERATURE ON SMUT INFECTION 


Jones (4) pointed out that spores of oat smut germinate best at optimum 
temperatures for the germination and growth of oats. Bartholomew and 
Jones (1) and Reed and Faris (5) found that a relatively low soil moisture 
content and high soil temperature were conducive to abundant smut infee- 
tion. In order to determine the influence of soil temperature and moisture 
on the occurrence of smut infection at Manhattan, periodie sowings of oats 
were made throughout the season at intervals of about one week. The first 
sowings were made on Mareh 1, 1924, and Mareh 3, 1925, and the last on 
May 6, 1924, and May 4, 1925. 

The soil temperature, taken at the time of sowing, was determined by 
means of a soil thermometer. This method is open to considerable error 
beeause sudden changes in temperature are not recorded and therefore the 
mean temperature for the germination period is not determined. The peri- 
odie readings obtained, however, are indicative of the general trend. 

At each sowing, samples of soil were collected at the depth of sowing 
and their moisture contents determined. These data are given in terms of 
the percentage of moisture-holding eapacity of the soil. The results secured 
in both vears are given in table 1. 

The spring of 1924 was late and wet at Manhattan, while that of 1925 
was early and dry. These conditions are reflected in the low soil tempera- 
tures and high soil moistures recorded for 1924 and the high soil tempera- 
tures and lower soil moistures recorded in 1925. The percentages of smut 
in all oat-smut experiments were higher in 1925 than in the preceding year. 
In 1924 relatively low smut percentages were obtained in sowings made 
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while the soil temperature was below 38 degrees F. The highest infections 
secured from inoculated seed that year were at temperatures of 62, 63 and 
66° F. Highest infections were secured at soil moistures of 15.6, 20.1 and 
22.7 per cent of the moisture-holding capacity of the soil. 

In 1925 the highest percentages of infection were obtained at soil tem- 
peratures of 56, 61.5 and 62° F. It will be noted that the soil temperature 
was higher on March 3, 1925, than on March 24, 1924, and that all the early 
sowings in 1925 showed more smut than in 1924. The soil-moisture per- 
centages did not fluctuate so widely in 1925 as in 1924. Sufficient data to 
determine the specific effect of varying soil moistures are not available, but 
the two years’ results indicate that infection takes place most readily at low 
soil moistures. 

The above discussion is based on the results secured from the use of in- 
oculated seed. The fluctuations in the smut percentages where uninocu- 
lated seed was used are so large that a lack of uniformity of distribution of 
the smut spores on the seed is indicated. 


EFFECT OF DEHULLING OF OATS ON SMUT INFECTION 


Attention already has been directed to the difficulty of obtaining high 
smut percentages in hulled varieties of oats and the ease of securing high 
infection in hull-less varieties. Gaines (2), Gaines and Schafer (3), and 
Stanton, Stephens, and Gaines (6) have shown that much higher smut per- 
eentages can be obtained by removing the hulls from the oat kernels, —Tis- 
dale (7) and Tisdale and Tapke (8) proved that both loose- and covered- 
smut infection in barley could be increased by the removal of the glumes 
before inoculation. Experiments conducted at Manhattan, Kansas, in 1924 
and 1925 confirmed these results for oats. 

A quantity of seed of each of five varieties of oats was dehulled and half 
of it inoculated. Half of a hulled sample was also inoculated, the same 
amount of smut being used in each case. An inoeulated and uninoeulated 
row from both hulled and dehulled lots of seed were sown on each of two 
dates. 

The varieties of oats chosen for this experiment consisted of one sus- 
ceptible,:two moderately susceptible, and three resistant varieties. One re- 
sistant variety was a loose-palea type of Kanota in which the caryopsis is 
only partly covered by the glumes, the tip being exposed. This is equiva- 
lent to the glumes being loosened, but not removed, from the seed. The 
data secured in this experiment are given in table 2. 

In this experiment also the smut percentages were much higher in 1925 
than in 1924. In every case but one there was a noticeable increase in smut 
where the seed was dehulled and inoculated. A slight decrease occurred in 
the dehulled Kanota in 1925. There was a large increase in smut in 
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TABLE 2.—Effect of dehulling on smut infection of six varieties of oats. Manhattan, 
Kansas, 19.24-19.25 


Average per cent of smutted heads 


Seed inoculated Seed not inoculated 


Previous 


Variety and reaction 1924 1925 1924 1925 
number to smut : 
Hulled De- Hulled De- Hulled De- Hulled’ De- 
hulled hulled hulled hulled 
Aurora Susceptible 14.1 49.2 30.6 67.5 2.2 8.1 14.6 S48 
Ks. 5206 
Richland Moderately 
Ks, 5209 susceptible 4.5 O17 27.8 49.0 1.4 0.9 16.5 1.3 
Burt Moderately 
Ks. 6004 susceptible 10.1 1099 48,2 S4.9 2.0 0.0 16.8 2.4 
Burt Resistant 2.1 18.3 4.0 27.4 0.8 0.2 3.3 0.0 
Ks, 6090 
Kanota Resistant 1.9 6.6 2.1 1.8 2.4 0.9 1.8 0.0 : 
Ks. 5179 
Loose -palea Resistint 0.0 2.3 0.0 0.0 


Kanota 
Ks. 5179 


sel, 


Aurora, Richland, the susceptible selection of Burt, and the resistant selee- 
tion of Burt where the seed was dehulled and inoculated with smut before 
sowing. The inerease was not so large in the resistant Burt as in the three 
susceptible varieties, but was much larger than that found in the two re- 
sistant strains of Kanota. 

These data indicate that some varieties of oats, such as Burt Ks. 6090, 
which are usually considered as smut resistant, may merely be eseaping in- 
fection through the protective qualities of their glumes. Others, such as 
Kanota, apparently have heritable protoplasmic resistance to smut, although 
their glumes also provide considerable protection. While dehulling the 
grains of susceptible varieties before inoculation increased the amount of 
infection, it still did not seem possible to procure 100 per cent infection, nor 
were the percentages obtained as high as those usually secured in hull-less 
varieties. It seems likely that hull-less varieties are heritably more sus- 
ceptible than the hulled varieties used in these studies. 

When the seed was not inoculated before sowing, there was a smaller 


amount of smut, in every case, in the rows from dehulled seed than in those 
from hulled seed. This probably is due to the fact that most of the spores 
are carried on or in the glumes and therefore are removed with them. 
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SUMMARY 


1. Weekly sowings of six varieties of oats made during the seasons of 
1924 and 1925 show that low smut infection takes place in very early and 
very late sowings. 

2. High smut infection seems contingent on high temperature and low 
moisture content of the soil. Soil temperatures of 62° to 66° F. seemed to 
be most favorable for infection. Highest infections were obtained with the 
soil moisture below 30 per cent of the water-holding capacity of the soil. 

3. Removal of the glumes from oats caused a large increase in the 
amount of smut infection. This increase was largest in susceptible and 
moderately susceptible varieties and much smaller in resistant varieties. 

4. Comparison of the reaction of resistant Burt and Kanota when the 
glumes are removed indicates that the former derives part of its freedom 
from smut from the mechanical protection of its glumes, while the latter 
has a larger amount of heritable protoplasmic resistance. Thus it seems 
that some varieties of oats escape infection through the protection of their 
glumes, while others have protoplasmic resistance. 

o. One hundred per cent infection was not obtained even with dehulled 
seed regardless of the heavy inoculation. This may be due to resistant in- 
dividual plants in the hulled varieties used. 

KANSAS AGRICULTURAL EXPERIMENT STATION, 

MANHATTAN, KANsas. 
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BOOK REVIEW 
Syokubutu-Byorigaku, a Text-book on Plant Pathology is Romanized 
Japanese. By N. SuemMatu. Small octavo. 274 pp., 33 plates partly col- 
ored, and 153 figs. in text. Price $2.60, postage incl. Published by Nippon- 
no-Romazi-Sva, Hongo Komagome Akebonotyo 11, Tokyo, Japan. 


The book is divided into a general and a special part. The former, which occupies 


almost two-thirds of the book, contains six chapters entitled: Plant Diseases in General, 


sacteria, Fungi, Parasitism, Immunity, and Control of Diseases. The special part con- 
sists of six chapters which are concerned with the diseases of the rice-plant, wheat, bar- 
ley, fruits, legumes, various other cultivated plants (like mulberry, tea, tobacco, ete.), 
bamboos, trees, ornamental flowers, ete. 

The book is clearly and concisely written. It is richly illustrated. Some of the 
figures necessarily are copied from foreign sources; many of them, however, are original. 
The latter are photographs and drawings made from nature by the author himself and 
his friends—the results of their laborious work on the pathology of Japanese plants. 
Although the text itself, written in Japanese, may not be available to many American 
and European pathologists, these figures will be of much interest to them, especially as 
their explanation often contains the Latin names of the causal organisms. 


—S. IKENO, Professor of Botany, Tokvo Imperial University, Japan. 
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ABSTRACTS OF PAPERS PRESENTED AT THE EIGHTEENTH 
ANNUAL MEETING OF THE AMERICAN PHYTOPATHO- 
LOGICAL SOCIETY, PHILADELPHIA, PA., DE- 
CEMBER 27, 1926, TO JANUARY 1, 1927 


Yellowing of alfalfa caused by leafhoppers. Frep R. JoNes and A. A. GRANOVSKY. 


In late June and early July, 1926, alfalfa ‘‘ yellows’? beeame unusually conspicuous 
locally in Wisconsin on the second crop of alfalfa. Several species of leafhoppers, 
especially Empoasea fabae (Harris) and Deltocephalus inimicus (Say), were abundant 
on the yellow plants. Since Empoasca fabae has been shown to initiate hopperburn of 
potato and apple, infestation experiments were performed to determine whether these 
insects were also responsible for alfalfa ‘‘yellows.’’ Healthy alfalfa plants in eages in 
the greenhouse were infested with leafhoppers from the yellow alfalfa in the field. Inseet- 
proof cages were constructed over several varieties of alfalfa in the field. The alfalfa 
in the cages was eut back, the cages were fumigated, and when new growth started half 
of the cages were infested with leafhoppers. Both in the greenhouse and in the field the 
infested alfalfa showed yellowing and dwarfing indistinguishable from that in surround- 
ing fields; while in the uninfested cages alfalfa was vigorous and green. In autumn, the 
alfalfa crowns in the infested cages were conspicuously smaller than those in the unin- 
fested cages, and many small seedlings of Grimm alfalfa were dead. These experiments 
have demonstrated beyond doubt that Empoasca fabae is responsible for alfalfa ‘‘yel- 
lows.’’ The Wisconsin Experiment Station is continuing the study of this disease. (Co 
operative investigations by the Office of Vegetable and Forage Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture and the Wisconsin Agricultural Experiment 


Station. 


Sugar beet curly-top virus, the cause of western yellow tomato blight. M. B. McKay 


and T. P. DyKsTRA. 

The cause of western vellow tomato blight has remained a mystery for over a quarter 
of a century. Very striking circumstantial evidence in many fields during the past 
summer indicates that this disease is caused by the virus of sugar beet curly-top. Carsner 
reported tomato as susceptible to curly-top, but because only young plants were used and 
these died early no symptoms identical with western yellow blight were noted. Richards, 
of Utah, and others have observed the unusual correlation in the prevalence of sugar beet 
curly-top and western vellow blight of tomatoes in different years. 

Recently the writers have induced healthy tomato plants to develop typical symptoms 
of western yellow blight under greenhouse conditions. Viruliferous leafhoppers, Eutettio 
tenella, from curly-top beets were placed on the healthy tomato plants. After an ineu- 
bation period of two to three weeks, symptoms developed comparable to those so fre 
quently observed in the field. These were general yellowing of the foliage, a rolling of 
the leaves, a purpling of the veins and a marked stunting of the plant. Some of the 
same leafhoppers which transmitted the disease to tomatoes also carried curly-top to sugar 
beets. The untreated controls have all remained healthy. (Cooperative investigation 
between the Oregon Agricultural Experiment Station and the Bureau of Plant Industry, 
Office of Vegetable and Forage Diseases.) 
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The control of plant disease through seed certification—aided by test gardens and field 
crop wmspections. H. L. Bouuey. 

This paper is based upon the author’s attempts to control certain diseases, particu- 
larly of potatoes, flax, and cereals, through breeding and selection under intensified con- 
ditions of disease infeetion. As early as 1896 special gardens for the accumulation and 
intensification of pathogens in soil and crop were prepared for the purpose of emphasizing 
‘the survival of the fittest’’ through elimination of the non-resistant individuals. 
Through this method the author has introduced several strains of disease-resistant wheats 
and flax, capable of producing good yields under the most favorable conditions for infee- 
tion. The work of other plant breeders also, including plant pathologists, agronomists, 
and practical plant selectionists, has progressed rapidly during late years, but the results 
on farms and in gardens are not what they should be, because it is impossible for the 
average farmer to keep the lines pure and disease-free. 

The writer advocates protection of the work of plant breeding and erop improvement 
through seed certification, checked by the establishment of carefully planned gardens in 
which test plantings are made of diseased and disease-free pure lines for careful study 
preparatory either to greater distribution, or to certification, of those already widely 
distributed, 


The effect of leaf rust, Puccinia triticina, on the seed production of wheat. FE. B. MAINs. 


» 


Leaf rust often has been considered as causing little or no loss in production. By a 
comparison of a number of series of rusted plants with rust-free plants in the greenhouse 
from 1922 to 1925 it has been found that under some conditions there is a considerable 
reduction in the seed developed by rusted plants. The extent of the reduction depends on 
the severity of the infection, the infection period, and varietal susceptibility. When 
susceptible varieties are heavily infected from the seedling stage to maturity, little or no 
seed is produced. Severe infection from the beginning of heading to maturity has pro- 
dueed 15 to 25 per cent reduction in seed formation. It was found that the upper and 
lower spikelets in the heads of rusted plants usually failed to develop seed. The middle 
spikelets produced fewer seeds due to the failure of the development of the central 
flowers. Blossoming starts in the outer flowers of the spikelets and the middle spikelets 
of the head, progressing inwardly in the spikelet and up and down the head. While the 
first flowers to blossom in rusted plants are able to receive sufficient material for the 
development of seed, the later blossoms are starved and fail to develop seed. (Cooperative 
investigations by Purdue University Agricultural Experiment Station and Bureau of 
Plant Industry, U. 8S. Department of Agriculture. ) 


Susceptibility of wheat varieties and hybrids to wheat scab in Minnesota. J. J. 

CHRISTENSEN and E, C, STAKMAN, 

During the past six years more than 250 varieties of Triticum spp., and a consider- 
able number of selections from crosses, were subjected to an artificial epidemie of wheat 
scab at University Farm, St. Paul, Minnesota. The amount of seedling blight and head 
blight in the same variety in different vears varied with the date of sowing and with 
temperature and humidity at flowering time. There also was some circumstantial evi- 


dence that different parasitie strains of the pathogene may have been present in different 


years. Durums as a class were more susceptible than common wheats, although there 
were susceptible and resistant varieties in both groups. No varieties were immune. The 
following were the most susceptible vulgare wheats: Marquis, C.I. 3641; Witchner, 


C.T. 4800, and Red Bobs, C.1. 6255. The following were resistant: Glyndon Fife, 
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Minn. 163; Haynes Bluestem, Minn. 169; and Prelude, C. 1.4323. Preston, Minn. 924, 
was resistant for four years, but in 1925 it was heavily infected. Most of the durum 
varieties were susceptible. Monad, C. 1.5320, and Aeme, C. I. 5284, were especially sus- 
septible; while Arnautka, C. I. 1494, and Mindum, Minn. 470, were somewhat resistant. 
A few durum varieties have always been almost free from infection. Mest of the hybrids 
tested were intermediate in their reaction to scab. Some pure lines obtained from crosses 
between Marquis x Preston and Marquis x Haynes Bluestem were as resistant as tlie 
resistant parents. Some lines of Marquis x Preston appeared to be more resistant than 
either parent. (Cooperative investigation between the Section of Plant Pathology and 
the Section of Plant Breeding, Department of Agriculture, University of Minnesota.) 


Certain factors influencing the development of the mosaic disease in winter wheat. Ros- 
ERT W. WEBB. 


Many varieties of winter wheat, notably Currell, show only the mottling phase of 
mosaic, while only a few varieties, notably Harvest Queen, exhibit both the mottling and 
rosette phases. Experiments with these two varieties grown continuously in infested soil 
or transplanted from or to infested soil have shown: (1) that the infection period is con- 
fined to the seedling stage; (2) that seedlings transplanted to infested soil appear most 
susceptible to rosette when four weeks old and less susceptible when younger or older; 
(3) that under very favorable environmental conditions an exposure to infested soil of 
one week from date of seeding is sufficient to cause a high percentage of diseased plants, 
and that longer periods, within limits, give increased percentages; (4) that the disease 
develops only at relatively low constant or low average soil temperatures; and (5) that 
the disease development is favored by relatively high constant soil moistures. (Investi 
gations conducted by the Office of Cereal Crops and Diseases, Bureau of Plant Industry, 
U.S. Department of Agriculture, in cooperation with the Wisconsin Agricultural Experi- 


ment Station.) 


The corn mosaic of Hawaii distinct from sugar cane mosaic. L. O. KUNKEL. 


Experiments with the corn leafhopper, Peregrinus maidis (Ashm.), obtained from 
North Carolina show that this insect is unable to transmit the virus of the sugar cane 
mosaic of the United States to corn. A careful comparison made by Mr. Fred Muir, 
of the Experiment Station of the Hawaiian Sugar Planters’ Association, indicates that 
this insect is identical with the Peregrinus maidis of the Hawaiian Islands which trans- 
mits the virus of the mosaic disease of corn studied by the writer in Hawaii. This sug- 
eests that the destructive mosaie of corn prevalent in Hawaii is distinct from sugar cane 
mosaie and from the mosaie of corn oecurring in Louisiana and other Southern States. 


The fungous flora of the nodes of corn. C. L. PORTER. 


Tsolations from more than 2,000 nodes of corn stalks, collected during a field survey 
extending over 20 different States during the summer of 1926, showed no specifie organ- 
ism associated with the decomposition of nodal tissues. No correlation between specific 
organisms and the iron content of the nodes was possible, although as a rule the greater 
iron content was present in the more highly decomposed tissues. The most prevalent 
fungi were species of Fusarium, Alternaria, and Helminthosporium., Nine morphologi- 
eally distinet types of bacteria were isolated. None of these organisms was consistently 


associated with any type of nodal breakdown. Sound, clean nodes were sterile in many 


eases, 
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Smut resistance in corn. MARION A, GRIFFITHS. 

Strains of corn, highly resistant to smut under field conditions, were found to be 
very susceptible to infection when conidial suspensicns were injected into meristematic 
and very young, rapidly growing tissue. The young parts of plants of any age were 
susceptible. Pouring the inoculum into the top of the plant resulted in a relatively low 
percentage of infection as compared with the high percentage obtained when the inoecu- 
lum was injected into the apical bud. Similar results were obtained under field and 
greenhouse conditions. Resistance of these strains of corn in the field appears due 


merely to the fact that inoculum does not reach the young growing tissue. 


Strains of Ustilago nuda and certain host relationships. W. H. TIspALeE and Marion A. 

GRIFFITHS. 

Investigations of the loose smut of barley conducted on Arlington Experiment Farm, 
Rosslyn, Virginia, show that variants exist within the species U'stilago nuda (Jens.) Kell. 
and Sw. Loose smut collected there in 1923 from Tennessee Winter barley contained two 
strains of the fungus. Spores from this collection smutted the varieties Han River and 
Alaska. Spores from Han River smutted Hannchen 100 per cent; while spores from 
Alaska, which produced 100 per cent smut in Orel, produced none in Hannehen. In no 
ease did smut spores from the Alaska variety smut Hannehen, even though the fungus 
was grown in other varieties before Hannchen was inoculated. Spores of smut from 
Hannehen which came through Han River from Tennessee Winter produced 60 per cent 
of smut in Alaska, Of 32 collections of smut from various sources, 26 produced smut 
in Tennessee Winter, while only 9 produced smut in Hannehen. Often where smut did 
not occur in mature plants, infection took place, as evidenced by poor germination, seed 
ling injury, and smutting of secondary shoots from stubble. The amount of seedling 


injury is not closely correlated with smut percentages. 


Cercosporella leafspot of Chinese cabbage. W. H. Davis. 

Leaves of Chinese cabbage (Brassica pekinensis Rupr.) bearing paper-white lesions 
have been under observation for three years in the vegetable gardens at the Massachu- 
setts Agricultural College. The disease was most severe in autumn. Some plants were 
killed while others were only lightly infected. Circular lesions with paper-white centers 


crossed by dark-brown veinlets proved unmistakable symptoms of the disease. 


An organism, for which the name Cercosporella (C reospora) albo-maculans E. and 
Ey. is suggested, was found to cause this leafspot. 
There are two types of mycelium; hyphae n living tissues are 2u. in dead tissues 


Ow in diameter. 

Selerotia-like bodies giving rise to hyaline conidiophores measuring 3 x 10-13 w were 
located in the lesions directly beneath the dead epidermal cells. The conidia are hyaline, 
elongate-eylindrical, curved, 0-5 septate, 2.5.x 56 uw. They germinate with difficulty. 
The following plants were inoculated with conidia from Chinese cabbage: parsnips, beets, 
carrots, celery, common cabbage and Chinese cabbage. All except Chinese cabbage re 


mained healthy. 


The Fusarium wilt of sweet potatoes on infested soils, R. F. Pooue. 


The Fusaria which causes sweet potato wilt may be abundant in a field, but seem 
not to be uniformly distributed through the soil, sinee some plants remain healthy in 
infested fields throughout the season, even though many plants are killed in July and 


August. This was further shown when the pereentage of healthy plants was increased 
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by using two or more plants in a hill. The plants that showed no infeetion, when har- 
vested in October, were not resistant to the disease, as was shown later by testing them 
on infested soil. The disease did not spread from one plant to another even when heav- 
ily inoculated plants of the susceptible Porto Rico and Yellow Jersey varieties, which 
became diseased and died, were set one to eight inches from healthy plants of the same 
varieties. When the soil was artificially inoculated with a heavy suspension of spores 
the infection was not so severe as that resulting from immersing abscissed and cleanly 
removed stems in the same inoculum. <A large percentage of the plants manifested symp- 
toms of the disease in less than 14 days. Some died within 21 days, while others were 
not killed until late in October. Likewise, a small percentage of plants inoculated in 
July showed no symptoms of disease until late September. 


Radish black-root caused by Aphanomyces raphani n. sp. JAMES B. KENDRICK. 


Cultural and inoculation studies have proved that the causal organism of radish 
black-root is an undescribed species of Aphanomyces for which the name A. raphani 
n. sp. is proposed. Pythium aphanidermatum (Edson) Fitz. has not been found asso- 
ciated with the disease, and neither this organism nor Aphanomyces cuteiches Drechsler 
have proved pathogenie to radishes in inoculation tests. .4. raphani resembles A. 
euteiches in its oogonia and oospores, but differs from both A. euteiches and A, laevis de 
Bary in that the tapering portions of its zoosporangia from which the zoospores escape 
show spiral twisting, and in that the diameters of its vegetative hyphae are much greater. 
The mycelium is intercellular, and the diseased tissues are killed but remain firm unless 
invaded by rot-producing organisms. Saprophytie bacteria occur very commonly in the 
diseased tissues. The optimum temperature for the fungus is 25 to 27° C. The disease 
is more severe on the long than on the round type of radishes owing to the distribution 
of the infection courts which are the natural wounds made by the emergence of secondary 


roots from the primary root. 


The development of nailhead spot of tomatoes during transit. G. B. RAMSEY and ALICE 

A. BAILEY. 

For many years the disease of tomatoes known as Nailhead Spot has caused consid 
erable damage to the Florida crop in the field as well as during transit and marketing. 
Lack of data regarding this latter phase of the disease led to a study, during the past 
two seasons, of the rate of development of the spots present at shipping time and of the 
development of new spots during transit. Mature green tomatoes were selected at the 
packing houses and inspected individually. The diameter, in millimeters, of all spots 
was marked in India ink at the side of each lesion before the fruit was wrapped and 
packed. The marked erates were shipped to Chicago and a record made of all spots on 
each fruit at the time of arrival. 

The data are summarized in table 1. 


TABLE, I: The deve lopment of nailhead spots of tomatoes during transit 


Diameter of spots, in 
mm., at shipping 


point 0 0.5 1 15 2 25 3 3.5 4 15 5 


Average inerease in 


diameter after 614 


davs in transit 141 2.22 1.0 S87 66 wo 21 


be 
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(Contribution from the Research Laboratory on Market Diseases of Fruits and Vege- 
tables, United States Department of Agriculture, Bureau of Plant Industry; the Florida 
Agricultural Experiment Station, and the Department of Botany, University of Chicago, 


cooperating. ) 


Effect of seed treatment on growth, yield, and disease control in vegetable crops. E. E. 

CLAYTON, 

Seed treatment experiments conducted over a three-year period, both in the green- 
house and in the field, have shown disease control effects of two sorts: (1) Seed-borne 
parasites such as Phoma lingam and Pseudomonas campestris have been destroyed. (2) 
Seedlings have been protected during the early stages of growth from attack by soil 
inhabiting parasites. Under field conditions effects of the first kind have been more 
frequent. 

Stimulation of early plant growth may be readily produced by treating the seed 
with a variety of chemicals, such as manganese sulfate, arsenic iodide and arsenate of 
lead. The cucumber has proved very responsive, and striking results have been secured 
in greenhouse tests. Suitably replicated field tests, however, showed no significant yield 
differences. In other experiments genuine stimulation effects were apparent. These re- 
sulted most frequntly from hot seed treatment, and the yields in these cases have been 
increased as much as 50 per cent. However, it has not yet been found possible to pro- 
duce these effects consistently. 

Retardation of plant growth, aside from reduction in stand, may result from seed 
treatment. Potatoes soaked in mercurie chloride shortly before planting occasionally 
showed retarded sprouting and reduced yield. Lima bean seed dusted with a mercury 
chlorophenolate seed disinfectant regularly produced smaller vines and yields than un- 
treated seed. 


The relation of Mycosphaerella pinodes to Ascochyta blight of peas. LEON K. JONEs. 
Two closely associated species of Ascochyta, capable of producing distinct diseases 
of pea plants, have been found carried frequently in the seed. Pyenospore measurements 
of the two species are similar and fall within the range given for Ascochyta pisi Lib. 
One organism produces its ascigerous stage on culture media and on infected host parts. 
Mature perithecia have been found on pea plants 25 days after inoculation and on culture 
media 15 days after inoculation. Morphological characters of this asecigerous stage are 
similar to those described for Mycosphaerella pinodes (Berk. and Blox.) Stone, but host 
and cultural relations of the organism differ markedly from those of A. pisi. This 


organism produces a serious brown to black basal stem rot of peas, and indefinite, uni- 


formly purplish brown foliage lesions. The other organism produces host reactions as 
described for 4, pisi, but the writer has been unable to find the ascigerous stage of this 
organism. From a study of the literature and of herbarium specimens at Cornell Uni- 
versity, prepared by R. E. Stone, and from inoculation experiments, it is evident that 
these two organisms have been confused and that M. pinodes is not the ascigerous stage 
of A, pisi, 


Leaf temperature in relation to tip burn of lettuce. FE. L. LEC ERG. 

The leaf temperature measurements of lettuce indicate no relation between this fac- 
tor and tip burning. Temperature measurements were made by means of Leeds and 
Northrup galvanometer reading in eighths of a degree. The lettuce used was grown 
under glass at known temperature and humidity. 

On normal plants in the sun, the top of the leaf was found to be 2° C. and the 
bottom 2.1° C, cooler than the surrounding air. In the shade, the top of the leaves was 
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1.6° C. and the bottom 1.3° C. warmer than the surrounding air. In general the top 
and bottom of the normal leaves varied but a few tenths of a degree—the upper side in 
both shade and sun being 0.1° C. to 0.8° C. warmer. The edge of normal leaves was 
found to be 0.7° to 0.8° C. warmer than the base or main body of the leaf. 

Hourly temperature readings, day and night, on lettuce leaves during the process 
of tip burning showed them to be approximately 5° C. cooler than the surrounding 


temperature. 


Studies of apple scab and cherry leaf spot infection under controlled conditions. G. W. 

IXEITT. 

Further studies of apple-secab infection with the same apparatus and method have 
confirmed and extended the results reported last year (PHYTOPATH. 16: 77). The results 
then reported on the relations of temperature to infection have not been significantly 
modified. The minimal numbers of hours of continuous wetting which have yielded leaf 
infection by ascospores at the temperatures stated are as follows: 6° C., 15; 9°, 11; 
15°, 7; 20°, 4; 24°, 6; and 26°, 10. Many ascospores induced infection without devel- 
oping a well differentiated germ tube, the spore itself functioning as an appressorium 
from which an infection hypha penetrated directly into the cuticle. 

Similar studies of leaf infection of Prunus cerasus L. by Coccomyces hiemalis 
Higgins were initiated. Conidia from cultures were suspended in water and applied by 
atomizers. The initial stages of infection oceurred at constant temperatures ranging 
from 12-13° C. to 28° C. The maximal and minimal temperatures for initiation of in- 
fection are not yet clearly established. Lesions developed on inoculated plants incubated 
at controlled temperatures ranging from 8-11° C. to 28°C. Minimal incubation periods 
varied from 6 days at 24° C. to 11 days at 28° C. The minimal period of wetting ob- 


served to permit infection was five hours at 20° C. 


A possible reorientation of aims and methods for apple scab control. G. W. Kerrrr and 

E. E. WILSON. 

It has been shown by Keitt and Jones that abundant and timely ascosporic inoculum 
is of primary importance in epidemiology and control of apple seab; and that current 
fungicidal programs, being adapted primarily to protect fruit, frequently fail to prevent 
recurrent development of such inoculum. Reduction of ascosporic inoculum may be 
sought: (1) by preventing foliage infection, (2) by treating living leaves after infection, 
or (3) by treatment or disposal of dead leaves. Hitherto, considerable attention has 
been given to the first and third methods, but little to the second. For three years the 
writers have sought a fungicide which, applied after harvest but before leaf-fall, would 
economically prevent or limit the development of ascospores without serious host injury. 
About 75 small-scale trials have been made, chiefly with the following materials: a variety 
of copper, sulphur, mereury, and arsenic preparations and fluosilicates. These experi- 
ments are as yet incomplete and the results inconclusive. However, numerous prepara- 
tions have appeared to inhibit or prevent production of ascospores. Consequently the 
post-harvest season prior to leaf-fall appears to cover a potentially vulnerable phase in 
the life-history of the fungus, and much promise for improvement in the control program 


seems to lie in sharply limiting the ascosporie inoculum. 


Details in the life-history of the apple blotch fungus. Epwin J. Kout. 


Spores germinated in water on slides adhere closely to the slide and can be washed 
off only with difficulty. They do not form appressoria on the slide. Spores germinated 


on leaves form appressoria. 
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The period of ineubation is 20-24 days; on the leaf blade it is shorter than on the 
petiole. This was determined by placing one-year-old, healthy, potted, Duchess apple 
trees under a diseased tree, and removing immediately to a safe place after each rain. 
In 1925, infection oceurred at La Fayette, Indiana, during each of the five rain periods 
hetween 5 and 8 weeks after petal-fall (May 19). In 1926, infection occurred at La 
Fayette, Indiana, during 10 out of 24 rain periods between 5 days and 8 weeks after 
petal-fall (May 18). At Mitchell, Indiana, in 1926, there were 14 rain periods during 
the 9 weeks subsequent to petal-fall (May 10) and infection occurred only during the 
ith and 7th of these periods at 3 and 4% weeks after petal-fall, respectively. 

The mycelium of the fungus has been found to be intercellular and confined to the 
collenchyma layer. At a considerable distance below the visible margin of the petiole 


lesion it was traced in this layer into the abscission layer. 


Apple blotch canker eradication. MAX W. GARDNER. 

The effectiveness of blotch canker eradication in two young apple orchards of the 
Oldenburg variety at Vincennes, Indiana, has been demonstrated by the freedom of the 
fruit from infection in blocks of trees left unprotected by the blotch sprays during 1925 
and 1926. One of these orehards was set out in 1917, the other in 1918. The eradica- 
tion campaign was begun in 1922 and consisted in shaving off or pruning out the old 
‘ankers and spraying to prevent the formation of new cankers. 


Mosaic of red and black cultivated raspberries. W. H. RANKIN. 


The degree of control obtained by the use of mosaic-free planting-stock and roguing 
is extremely variable in New York. Causes of this variation apparently include such 
factors as: the relative abundance of the principal insect vector, Amphorophora rubt 
(Kaltenbach) Mason; variations in the frequency and intensity of aphid dispersal; and 
the klendusity of the variety in question. Klendusity (escaping inoculation ) and sus- 
ceptibility are fixed factors in the different varieties and are not correlated. Mosaic is 
believed to spread almost entirely by the mechanical dispersal of the veetor by wind, rain 
and cultivation operations. A biological relation between the aphid and virus is indi- 
eated by the fact that infeetion in red and black raspberries is initiated only by aphids 
in the first and second instar. 

Mosaie in red and black raspberries has been proved identical and is the most im- 
portant virus disease of both sorts in New York. The symptoms on black raspberries 
seem to vary from the initial and progressive necrotic effects to conditions resembling, 


if not identical with, other previously deseribed virus diseases. 


Strains of Pseudomonas tumefaciens. M. K. PATEL. 


In isolation studies of Pseudomonas tumefaciens from overgrowths on nursery stock 
and from nursery soils, pathogenic and non-pathogenic strains have been obtained. Fif- 
teen non-pathogenic strains have been recovered in isolations from 200 three-year-old 
erafted apple trees. Ten of these resemble the pathogenic strain of Ps¢ udomonas tume- 
faciens in morphological characters and in 32 different physiological reactions. The 
remaining five reacted like the pathogenic strain, except in one characteristic. Of these, 
four liquefied gelatin and one reduced nitrates. Repeated applications of these strains 
failed to cause infection with them on tomatoes and eastor beans, although trials with 
the pathogenic strain were always successful. The non-pathogenic strains have been 
found most abundant in the apple nursery row. They are readily cultured in dilutions 
on bile agar. The pathogenic strain ;solated from soil has retained its pathogenicity for 
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10 months. The presence of the non-pathogenic strains in overgrowths is probably ex- 
plained by the presence of the non-pathogenic strain in the soil. Pathogenic strains that 
have been maintained in culture for two years are still virulent. 


Pleospora rot of lemons and apples. VD. H. Rose and L. F. BuT.Ler. 


A species of Pleospora, probably P. herbarum var. citrorum, has been isolated from 
two lots of decayed lemons from California found on the market. What appears to be 
the same fungus has been isolated twelve times from apples shipped from Washington, 
Oregon, and California. The record on lemons confirms an earlier report by Faweett, 
although the rot we found occurred on the side of the fruit rather than at the stem end. 
The record on apples is new as far as we can discover. 

Cross inoculations prove that cultures from both lemons and apples are pathogenic 
to both kinds of fruit and suggest that the fungus making the initial attack is the same 
in both cases. 

On both lemons and apples the rot develops slowly; affected tissues are brown to 
almost black, firm and rather dry. In lemons the attack is confined usually to the peel; 
in apples it may penetrate to the core. 

The fungus produces both ascospores and conidia (Macrosporium) in culture. 
Single-spore cultures from these have in every case reproduced both kinds of spores. 
This seems to prove that the conidial stage of this species of Pleospora is a 


Macrosporium. 


The effect of spraying with fungicides on the keeping quality of Florida citrus fruits. 

Harry R. and Joun J. BOWMAN. 

Florida citrus fruits are liable to losses in marketing from two types of blue-mold 
rot caused by Penicillium digitatum and by P. italicum, and also from two types of stem- 
end rot caused by Phomopsis citri (Diaporthe citri Wolf) and by Diplodia natalensis. 
Extensive experiments for six seasons show that a single application made April 15 and 
May 5 of 3-3-50 Bordeaux mixture plus 1 per cent oil in the form of an emulsion will 
reduce total rot about one-third during a prolonged marketing period. The effect is 
mainly on the more common Phomopsis type of stem-end rot, which is reduced more than 
one-half. The Diplodia stem-end rot is reduced only about one-fifth by the one applica 
tion. Penicillium rots are not materially affected. This application is the one used for 
controlling the melanose blemish caused by the same species of Phomopsis and can be 
expected to give about 90 per cent melanose control. Two spray applications in the 
spring control rot slightly better in the marketed fruit than one application, owing 
mainly to increased effectiveness against the Diplodia rot. Mid-summer and fall appli- 
cations are relatively ineffective. The oil emulsion is necessary in the Bordeaux mixture 
and also must be used alone a few weeks later to check increase of seale insects follow- 
ing the destructive action of the copper fungicide on the entomogenous fungi which keep 
these pests in check. 


Watermelon wilt infection studies. D. R. PORTER. 

In 4,700 isolations from watermelon vines infected with Fusarium niveum Smith, 
this fungus has been obtained from stems, leaves, petioles, pedicels, fruit, primary, sec- 
ondary, and tertiary roots and probably seeds. 

This Fusarium causes cankers on the primary and secondary roots at any point 
below the surface of the soil. They are, however, more prevalent from 6 inches to 2 


feet down, and appear in early stages as water-logged, light yellow lesions, varying in 
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length from one-half to several centimeters. Vascular invasion follows the development 
of lesions, which, in early stages, is local rather than general. The organism may then 
spread very rapidly throughout the root system. Maximum wilting occurred in 1926 
after the melons had set. 

Supposedly immune citron vines have yielded Fusarium niveum pathogenic to water- 
melon seedlings. Seemingly healthy watermelon plants, on land that had never before 
produced watermelons, likewise yielded the fungus. The fungus appears to remain alive 


in soil where watermelons have not been grown for at least 16 years. 


Bacterial halo spot of kudzu. FLORENCE HEDGES. 

Bacterial halo spot of kudzu is of particular interest because of the steadily increas- 
ing economie importance of kudzu in the south as a forage plant and a cover crop for 
pecans. The wide yellow halo surrounding the small brown spots is strikingly like that 
in tobacco wildfire. When the spots are close together, the halo is less evident or dis- 
appears altogether. Young lesions are angular and water-soaked. The disease has been 
reported by Clinton in Connecticut and Boyd in Georgia. In a survey of kudzu fields in 
Georgia and Florida, the writer found the disease in new fields planted with roots from 
a diseased stand, while other fields in the vicinity were free from infection. 

From the lesions, the writer has isolated a polar-flagellate, non-spore-forming, aerobie, 
white organism pathogenic both to kudzu and lima bean. On beef agar it forms bluish 
white, somewhat opalescent, crenate colonies with internal cross-hatching; it liquefies 
gelatin, produces acid from glucose and saccharose in beef extract agar, but none from 
lactose; slow peptonization, but no acid or reduction of litmus, produced in litmus milk; 
no reduction of nitrates; blue-green fluorescence in Fermi and Uschinsky; nutrient gela- 
tin greened, beef broth and beef agar slightly so; feeble diastasic action; steamed-potato 
cylinders grayed; cream colored growth on potato. The organism has been tentatively 
named Bacterium pueriae. 


A mosaic resistant variety of cucumbers. O. H. ELMER. 


99 


A variety of cucumbers named ‘‘Chinese Long’’ obtained from Professor R. H. 
Porter, of Nanking, China, in tests during the past year has proved highly resistant to 
the cucumber mosaie disease. Porter stated concerning it that ‘‘Last year I did not 


observe any (mosaic) in this loeality—(nor)—thus far this season.’’ Chinese Long 
cucumber is a slicing type not suitable for pickling. 

Mosaic inoculation tests conducted in the greenhouse, where 50 plants each of the 
varieties Chinese Long and White Spine were inoculated, have to date resulted in no 
infection in Chinese Long and approximately 100 per cent infection in White Spine. In 
a field plot consisting of five six-rod rows, aphids transferred from mosaic cantaloupe 
plants failed to induce infection. 

Curly-top of squash. M. B. McKay and T. P. DyKSTRA. 

In August of this year, a severe disease, never before observed on squash, was found 
in many places in Oregon, Washington and Idaho, Generally the plants appeared yellow 
and badly stunted, the leaves had yellow, upturned margins and were small, though in 
some varieties the margins turned down and the leaf blades were crinkled. Often the 
plants produced a new runner from the axil of each leaf on the main branches. Some 
tissues in the roots were noticeably discolored, being yellow to light brown in color. 
Plants affeeted early remained very small and developed a striking witehes’-broom type 
of growth. The disease was observed on the following varieties or kinds of squash: 
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Boston Marrow, Green Hubbard, Summer Crookneck, Mammoth White Bush Scallop and 
Silver Skin. The general failure of squash in the Northwest this year was due largely 
to this disease. 

Circumstantial evidence suggested that the disease was due to the virus of the sugar 
beet curly-top disease. The disease has been readily and repeatedly produced in the 
greenhouse by the use of beet curly-top viruliferous leafhoppers, Eutettix tenella, on 
healthy plants. Individual leafhoppers which induced curly-top on squash also caused 
curly-top on sugar beet. Untreated controls invariably remained healthy. (Cooperative 
investigation between the Oregon Agricultural Experiment Station and the Bureau of 
Plant Industry—Office of Vegetable and Forage Diseases.) 


Commercial tobaccos and cured leaf as sources of tobacco mosaic. W. D. VALLEAU and 
E. M. JOHNSON. 


Results of inoculation of a number of commercial brands of tobacco and air-cured 
leaf of different sources and ages indicate that these may be sources of the mosaic dis- 
ease in tobaeeo. The disease has been produced by inoculations of tobacco from four 
brands of plug, three brands of cigarettes, and five brands of granulated smoking to- 
bacco. Almost 100 per cent infection has been produced from air-cured leaf as old as 
five years, both in field and greenhouse tests. Field tests indicate that primary infee- 
tion from the use of tobacco by workmen in the field can be reduced to less than one-half 
of one per cent (in one test to zero) by requiring the use of heat sterilized tobaceo by 
the workmen while pulling plants from the bed and during transplanting in the field. 
Preliminary experiments indicate that the disease can be produced from dried tobacco 
as old as 18 to 350 years. 


Correlation of virulence and acid agglutination of a smooth and a rough strain of Bac- 
terium phaseoli sojense. C. G. SHARP. 

A smooth and a rough strain, which have remained constant in culture, were isolated 
from a culture of Bacterium phaseoli sojense.. 

Smoothness apparently is correlated with greater virulence, and roughness with lesser 
virulence. When inoculated into leaves of soy beans by needle pricks, the smooth strain 
produced 62 per cent infection in 4 days; the rough, 39 per cent. Both strains produced 
100 per cent infection in 8 to 10 days. The lesions produced by the smooth strain aver- 
aged 1.033 mm. in diameter (575 measurements). Those produced by the rough averaged 
0.808 mm. (579 measurements). By passage through plants, the rough strain has been 
converted to the smooth. 

Roughness and lesser virulence are correlated with greater agglutinability. The 
rough strain agglutinates spontaneously in distilled water. The smooth one does not. 
The rough strain agglutinates in distilled water plus acid or alkali through the wide 
range of pH 1.2 to 9.4 with low agglutination at about pH 5.5. The smooth one agglu- 
tinates only through the narrow range pH 2 to 3. 

The organism of the smooth strain is very motile. The rough one is either very 
sluggish or non-motile. 

These strains cannot be differentiated serologically (agglutination and precipitin 
tests). 

The results of these investigations demonstrate concordance between phenomena in 
plants and those previously reported in animal pathology. 


Correction of unproductive muck by the addition of copper. E. L. FEttx. 


Certain more or less sharply defined areas of the muck soils in Western New York, 
involving approximately 400 acres, have been found unproductive, especially for lettuce 
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and onions. Plants grow normally for a time and then suddenly assume pronounced 
abnormalities which result in complete failures on severely affected soils. Experiments 
of the past three seasons show that the most prevalent type of unproductivity can be 
corrected by the addition of copper to the soil or plants. Applications of pulverized 
copper sulfate crystals at the rate of 100 to 200 pounds to the acre, prior to sowing, 
resulted in the production of normal crops. Painting the leaves of affected lettuce with 
a weak solution of copper sulfate caused the plants to outgrow the abnormalities. Dust- 
ing lettuce grown on unproductive muck with 20-80 copper-lime dust at the rate of 55 
pounds to the acre likewise caused the plants to become healthy. Experiments indicate 
that copper is the beneficial element added and that it may be a vital factor in the 


growth of plants on such soils. 


A theory to account for the bactericidal action of sodium silicofluoride and lack of injury 
to host tissues. TH. W. ANDERSON. 

A 1-200 solution of sodium silicofluoride used as a spray on peach trees has suecess- 
fully controlled bacterial spot, caused by Bacterium pruni, without serious injury to the 
host tissues. According to the equation, 

Na Sif +3 NaF +2 HF, +H,Si0., 
hydrolysis would result in the formation of hydrofluoric acid, supposedly highly toxie to 
plant tissues. H-ion determinations of dilute solutions (1-100,000) show that complete 
hydrolysis and dissociation occur, but in more concentrated solutions (1-1,000) only 
partial dissociation occurs. When sodium silicofluoride solutions are sprayed on foliage 
the water evaporates, leaving the salt. When water is added, sodium silicofluoride should 
be present in the following conditions: (1) undissolved; (2) dissolved and not hydro- 
lyzed; (3) dissolved and hydrolyzed but HF not dissociated; (4) dissolved and HF dis- 
sociated. The first three conditions probably are predominant and, while the amount of 
dissociated HF on the leaf at one time is not sufficient to cause injury, yet a 1-25,000 
solution of sodium silicofluoride will kill B. pruni in 10 minutes. A 1-50,000 solution 
will kill over 99 per cent of them. Hydrofluorie and hydrochlorie acids in proportionate 
strengths are equally toxic to B. pruni. Hard water used in mixing the sprays reduces 
the acidity of the sodium silicofluoride solution, but not enough to interfere with the 


efficacy of the sprays. 


Fungicidal control of brown-patch of turf. Joun Monverru, Jr. and T. Carrer 

ITARMON. 

Mercurie fungicides again proved most effective in controlling brown-pateh (Rhizoe- 
tonia spp.) of turf. The organie preparations (Uspulun, Semesan, Germisan, Corona— 
620, Corona—640) were effective against both the common types of disease. Adjacent 
plots were treated with mercuric chloride, sulphate, sulphide (black), oxide (red) and 
cyanide; mereurous chloride and nitrate; Uspulun; and Semesan. Each plot received an 
equal weight of metallic mercury. Results indicated that control was largely dependent 
on the amount of mereury present. Only the sulphide was ineffective. This probably 
was due to its insolubility in the soil acids. Injury to grass depends on the chemical 
combination, mereurie cyanide being most toxie and mercurous chloride least toxie. From 


the standpoint of control, toxicity, and cost, the most satisfactory chemical was mercurous 
chloride. Less than one-fifth pound of this compound proved fully as effective as one 
pound of Uspulun or Semesan, which cost approximately 10 times as much. Silver nitrate 
gave control similar to that of the mercury salts. Repeated applications of copper (cop- 
per sulphate, Bordeaux, copper stearate) resulted in an accumulation of copper which 
proved extremely toxie to the roots. Sulphur sprays or dusts likewise are injurious. 
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Formaldehyde, super-kalimat, phenol and sodium silicofluoride proved too toxie when used 
in amounts sufficient to control brown-patch. 


The permeability of the seed coat of corn to mercury compounds. C. R. Orron. 

Permeability studies were conducted with four sweet and three dent varieties of 
corn using mercuric chloride (1: 1666), chlor-phenol-mereury sulphate (1: 400), nitro- 
phenol-meréury sulphate (1: 400) and cyan-cresol mereury (1: 400). 

Uniform Seeds were soaked in distilled water. Then the part of the seed coat cover- 
ing the embryo and that covering the endosperm were removed and tested separately. 
They then were dried and cemented to the ground ends of glass tubing of uniform diame- 
ter and placed in sterile water for 24 hours. All leaking and imperfectly cemented seed 
coats were discarded. 

The perfect seed coats were tested by placing two cubie centimeters of distilled 
water inside each tube. The tubes were then suspended in a mercuric solution of known 
concentration. Mercury in the distilled water inside the tube was detected by the sodium- 
iydrosulphite test. 

Apparently that portion of the seed coat covering the embryo side of the seed is 
more slowly permeable than that covering the endosperm. It appears also that the rate 
of permeability of seed coats to each mercury compound varies with the corn varieties. 

The four compounds naturally fall into three classes according to the approximate 
rate at which they pass through corn seed coats. Mercurie chloride and cyan-cresol- 
mercury pass through in approximately 30 minutes or less; nitro-phenol-mereury in an 
average of about 60 minutes; and chlor-phenol-mercury (Uspulun) requires an average 
of approximately 80 to 145 minutes. 


Tree injection for control of fungous diseases and insect pests. C. M. SCHERER. 


During the summer of 1926 American chestnut (Castanea dentata), white birch 
(Betula alba), gray birch (Betula populifolia), apple (Malus sp.), and American elm 
(Ulmus americana) were injected with various chemicals for the purpose of controlling 
chestnut blight (Endothia parasitica), bronze birch borer (Agrilus anzius), and Euro- 
pean elm scale (Gossyparia spuria), respectively. 

The chestnut trees were injected with acid fuchsin, acriflavine, aniline blue, basic 
fuchsin, Bayer Compound, brilliant green, ferrous sulphate, gentian violet, lithium earbo- 
nate, malachite green, methyl blue, safranin, Semesan, sodium carbonate, sodium fluoride, 
Sulfocide, thymol, zine chloride, and Zonite; the birches with arsenic trioxide, Bayer 
Compound, Black-leaf 40, and strychnine sulphate; the apple with acid fuchsin, gentian 
violet, and thymol; and the elm with strychnine sulphate. These experiments included 
85 chestnut, 75 bireh, 22 apple, and 2 elm trees. The trees ranged from 1% inches to 
approximately 24 inches in diameter. 

The smallest amount of any injected material was %4 gram of arsenie trioxide in a 
114-inch birch, and the largest amount was 1,045 grams of strychnine sulphate in a 23- 
inch bireh, 

All results were negative with the exception of the apple trees which were injected 
with thymol. These seemed to show a definite resistance to the progress of Bacillus 


amylovorus. 


Soil treatments for the control of damping-off in coniferous seed-beds. J. STEWART 
WIANT. 
Experiments to determine the value of soil-treatments with certain chemicals for 
the control of damping-off in coniferous seed-beds, begun in 1925 at Ithaca, New York, 
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were continued in 1926 at Keene, New Hampshire. Rhizoctonia solani Kuhn was the 
principal pathogene involved. 

Effective control was secured in beds of Pinus strobus and Picea excelsa with chloro- 
phenol-mereury (Semesan and Uspulun), mercuric chloride, and nitrophenol-mereury 
(Bayer Compound). In beds of Pinus resinosa, satisfactory results were obtained with 
aluminum sulphate—a fungicide recommended by Hartley and his associates, Uspulun, 
mereurie chloride, Bayer Compound, and sulphurie acid. The average damping-off in 
untreated beds of these three species was 43.5, 23, and 30.9 per cent, respectively. Under 
the conditions of these experriments, the above chemicals cannot be differentiated on the 
basis of their effectiveness as control agents. 

Three organic mercury dusts furnished by the Bayer Company under the numbers 
1-8, 101 and 112 gave significant inereases over untreated beds in final stand of Pinus 
resinosa and to a somewhat lesser extent indicated value in beds of P. sylvestris and 
Picea excelsa, Copper carbonate, applied in powdered form at the rate of four to eight 


grams per square foot, produced severe chemical injury. 


Sulphur and copper carbonate dusts as efficient fungicides for the control of sorghum 
kernel smut and millet smut. L. E. MELCHERS and C. O. JOHNSTON. 

Fungicidal dust treatments will replace liquid methods for the control of kernel 
smut of sorghums and millet smut. Experimental results at the Kansas Agricultural 
Experiment Station have proved the effectiveness of copper carbonate for sorghum smut 
control. This treatment is widely prevalent in Kansas and is being introduced into other 
sorghum-growing states. Two years’ results have proved the copper-carbonate treatment 
the most practicable and efficient method of millet-smut control. The same applications 
are used as for wheat smut, but the 50-55 per cent grades of copper carbonate are given 
preference. 

Four seasons’ results from extensive plantings of smutted sorghum seed treated with 
flowers of sulphur and the more reduced sulphur dusts, such as ‘‘Sulfodust’’ and ‘* Kolo- 
dust,’’ indicate a control of sorghum kernel smut equal to that obtained with copper 
carbonate. The cost of treatment is about one-sixth of one cent an acre. This includes 
labor, cost of sulphur and investment in equipment. The various sulphur dusts do not 
control millet smut satisfactorily. (Cooperative investigations by the Kansas Agricul- 
tural Experiment Station and the Office of Cereal Crops and Diseases, Bureau of Plant 
Industry, United States Department of Agriculture.) 


The x-bodies in the cells of ‘‘mosaic diseased’’ and ‘‘dwarfed’’ dahlias. Brsstr Goup- 

STEIN. 

Intracellular bodies similar to the x-bodies of mosniced tobacco, corn, Hippeastrum, 
and wheat have been found in the cells of dahlia plants affected with two types of 
disease-——‘‘ mosaie’’ and ‘‘dwarf.’’ They occur in all the tissues of young leaf pri- 
mordia, growing points, and blotched leaves, though they are not present in yellow- 
margined leaves so far as studied. These intracellular bodies give very clear evidence 
that they are not mere reaction products of the cell protoplasm. They show a definite 
indication of flowing and elongation movements in the form of pseudopod-like extensions 
of the body surface. Structures resembling nuclei and vacuoles are present. They are 
found in all stages of what appears to be division by constriction, including such interest- 
ing forms as those in which the two divided halves of the body proper have become 
rounded up within a clear space, the stretched and constricting portion of what appears 


to be a membrane remaining still unbroken between them. 
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Cryptoporus volvatus and its relations with forest trees and insects. A. H. REGINALD 
BULLER. 


Dendroctonus beetles and their allies, by means of their tunnels, prepare the 
way for the inoculation of coniferous trees with Cryptoporus spores and facilitate 
the production of Cryptoporus fruit-bodies on the exterior of the bark. 

The fruit-bodies of Cryptoporus volvatus are unique among the Polyporeae in 
having their hymenial tubes contained in a chamber instead of being freely exposed to 
the air. The basal volva is perforated by an ostiole. Beetles and other insects enter 
the chamber and carry away spores which have settled on the volva. It is probable that 
certain of the spore-laden insects play an important réle in the dissemination of the 
fungus. Some of the spores probably escape via the ostiole and are carried off by the 
wind. Fruit-bodies are sometimes formed at the mouths of entrance or exit tunnels of 
Ambrosia beetles, but there is no reason to suppose that these beetles cultivate C. volvatus. 


Physiology and parasitism of Sclerotium rolfsu. B. B. HI1GGIns. 

The scope of the investigation includes: (1) temperature relations, (2) relation of 
reaction of the substratum to growth, (3) reaction changes in the substratum during 
growth, (4) metabolic products on various media, (5) relation of the metabolic products 
to parasitism, (6) relation of fungous hyphae to the host tissue. 

The minimum, optimum, and maximum temperatures for growth are 8°, 30-35°, and 
10° C., respectively. The maximum temperature for continued normal growth of the 
fungus appears to be about 37° C. Freezing kills the vegetative mycelium but the 


sclerotia withstand a temperature of — 10° C. for 48 hours. 

The fungus grows on beef-extract-peptone broth from pH 1.4 to 8.3. Addition of 
1 per cent NaCl to broth shortens both the alkaline and acid range. Addition of 2 per 
cent saccharose extends the alkaline range to pH 8.8 but shortens the acid range. The 
reaction of broth is changed by growth of the fungus toward a fairly definite end point 
near pH{ 4.0. In broth plus a carbohydrate there is no definite end point, but the change 
is always toward the acid side. 

In beef-extract broth the principal products of growth are ammonia and oxalie acid 
with traces of succinic and formie acids. In broth plus a carbohydrate, less ammonia 
and more oxalic acid are produced. The amount of free oxalie acid is sufficient to kill 
the hypocotyl of tomato and soybean seedlings. The mycelium grows over the surface 
of a plant and kills the outer cells before entering the tissue. Oxalie acid may be readily 
demonstrated in the dead cells. Later the hyphae enter and produce a soft rot. 


Scrological differentiation of Bacterium campestre from Bact. phaseoli, Bact. phascoli 
sojense, and Bact. flaccumfaciens. Gro. K. K. LINK and C. G. SHarp. 


Bacterium campestre, Bact. phaseoli, act. flaccumfaciens and Bact. phascoli sojense 
are yellow schizomycetes which in culture are quite similar morphologically and 
physiologically. 

By serological methods it was attempted to determine whether Bacterium campestre 
(the crucifer pathogen) could be differentiated from the three yellow pathogens of beans, 
and to determine its relationship to them. Agglutination tests were applied to these 
organisms. Serum was prepared by injecting rabbits intravenously with live organisms, 
and bleeding them 10 days after the last injection. 

In low dilutions, the writers obtained group agglutination with antisera of the bean 
organisms against Bacterium campestre, but did not obtain agglutination in any dilution 
with the anti-serum of Bact. campestre against Bact. phaseoli, Bact. phaseoli sojense and 
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Bact. flaccumfaciens. The anti-serum of Bact. campestre agglutinated Bact. campestre 


in dilution up to 1-7680. 


On the basis of current interpretation, these results mean that Bacterium campestre 


contains no protein capable of stimulating 
with Bact, flaccumfaciens, Bact. phaseoli, and Bact. phaseoli 


yroduction of an 


antibody which will react 
sojense, but that the bean 


pathogens contain proteins which cause production of antibodies that do react with Bact. 


campestre. Thus, Bact. campestre can be differentiated serologically from Bact. phaseoli, 


Bact. phaseoli sojense and Bact. flaccumfaciens. 


closely related, are serologically distinct. 


This means that these organisms, though 


Serological and physiological studies of Bacterium phaseoli, Bact. phaseoli sojense, and 


Bact. flaccumfaciens. 


Agglutination tests have been applied to Bacterium phaseoli, Bact. phascoli sojense, 


and Bact. flaccumfaciens, 


At first, serum was prepared by injecting rabbits interperi- 


toneally with dead organisms and later intravenously with living ones. The rabbits were 


bled 10 days after the last injection. 


by beginning injection intravenously with living organisms. 


Later it was found that serum can be prepared 


Specifie agglutination was 


oo 


obtained with each organism against its homologous serum in dilutions up to 320; no 


agglutination was obtained 


heterologous sera. 


results indicate that these 


organisms contain serologically different proteins, since they can be differentiated by 


agglutination tests. 


Agglutination tests were supplemented by growing the organisms in 2 per cent sugar 


broths sterilized by filtration and adjusted to pH 6.8 to 7.2. 


In ten days, and longer, 


Bacterium flaccumfaciens formed sufficient acid in dextrose, galactose, levulose, lactose, 


and maltose to differentiate it from the other two organisms, 


In 80 days Bact. phaseoli 


and Bact. phascoli sojense produced little change in dextrose, maltose and sucrose, but 


formed acid in galactose. 


30 days Bact. phaseoli changed levulose from pH 6.8 to 
pH 6.4-6.8 and lactose from pIf 7.1 to pH 7.6. 
to pH 7.3 and lactose to pH 8.2. 


growth and precipitate in lactose and levulose. 


Bact. phaseoli sojense changed levulose 


inism produces a characteristic surface 


Formal titration of gelatin cultures of Bact. phaseoli and Bact. phascoli sojense will 


not serve to differentiate between these or 


faciens from the others. 


Pythium ultimum and Pythium debaryanum. 


nisms, but will differentiate Bact. flaccum 


CHARLES DRECHSLER., 


Of the species of Pythium encountered in pathologieal relationships and assigned 


indiscriminately to Pythium debaryanum Hesse, the one most frequently concerned in 


damping-off, stem-rot, root-rot and rootlet injury is identical evidently with the forms 


discussed morphologically under this binomial by DeBary, Ward, and at least in part 


by Miyake. As pointed out by the writer in a note on Pythium infection of cabbage 


heads, it apparently never exhibits the condition figured by 


Hesse, a longish an 


theridial branch arising from the hypha bearing the oogonium at a considerable dis- 


tance from the latter. As the fungus is undoubtedly identical with P. ultimum, de- 


scribed by Trow as a saprophyte though presumably on inadequate evidence, it should 


be known by this binomial. 


A fungus of which the usual relation between oogonium and antheridium approxi- 


mates that represented in Hesse’s figures is also frequently concerned in damping-off, 


root-rot and rootlet decay. 


ing in immediate proximity t 
thinner than that of Pythium ultimum (1.0 + p instead of 1.5 w), the ‘‘reserve glo- 


Cylindrical-stalk antheridia and pouch-like antheridia aris- 
» the oogonium are decidedly rare. The oospore-wall is 
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bule’’ larger, the strongly flattened refringent body oblate ellipsoidal rather than sub- 
spherical. Zoospores, never observed in P. u/timum, are here produced in moderate abun- 
dance. To this form, the oogonia and oospores of which do not differ greatly from those 
of P. ultimum in size (measuring respectively 22 + w and 18 + yw in diameter in both 
species ), the binomial P. debaryanum can more correctly be applied. 


A peculiar type of Pythium, CHARLES DRECHSLER. 

Three related species of peculiar pythiaceous fungi were isolated in 1926 from dis- 
eased stems and rootlets of various hosts including the bean, peony, ragweed and touch- 
me-not. The sporangia are terminal, often proliferous in moderate measure, and nor- 
mally, as in Pythium, deliver their undifferentiated contents through an evacuation-tube 
of variable length into a vesicle where the zoospores are formed. Unlike Phytophthora, 
they do not discharge fully developed zoospores from a sessile papilla. In the sexual 
apparatus, features departing from the types more usually distinctive of Pythium are 
found in the elongated branch antheridium, roughly grub-like in shape, being closely 
applied to the oogonium along practically its entire length; in the fertilization-tube 
arising from a navel position on the antheridium; in the hyphal elements bearing the 
sexual organs exhibiting helicoid involvement regularly in one species, and more rarely 


in the other two; in the unusually thick-walled (3 = w) mature oospores containing ap 


proximately 15 to 20 vacuoles or ‘‘reserve globules,’’ and 5 to 10 smaller refringent 
bodies presumably to be interpreted as nuclei, instead of the single reserve globule and 


single refringent body present in the generality of forms usually assigned to the genus. 


Relation of storage temperature to lag in growth of fungous cultures. D. H. Rose and 

L. F. BUTLER. 

When petri-dish cultures of Physalospora rhodina (Berk, & Curt.) Cooke and Pleo- 
spora sp. are withdrawn from the temperatures at which they have been held for six to 
eight days and placed at room temperature for two days longer, there is a lag in growth 
which is correlated with, and apparently due to, the temperatures at which they had 
previously been held. Cultures held at the four temperatures 3, 7, 11, and 13° C., with 
the variations in each case rarely more than + 0.5° C., were studied. Immediately 
after removal from the temperature cabinets, the plates were spread in a single layer 
on a table and left two hours. Thermometer tests indicated that the plates all came to 
the room temperature within 80 minutes after being spread out. At the end of the two 
hours the plates were stacked and covered with cotton laboratory aprons. The results 


of the tests are given in table 1. 


TABLE 1.—Average increase in diameter of colonies upon removal from various storage 
temperatures to room temperature 


Av. inerease in diameter of colonies 


Hours 
Woes exposure (centimeters ) 
fungus experiments at room Previous temperatures 
temperature 13°C. 11°C. 7C. 
Physalospora 4 24 1.71 1.18 0.76 0.58 
Pleospora 2 24 0.69 0.67 0.50 0.50 
Physalospora 4 48 3.61 3.13 2.7 2.65 


Pleospora 2 48 1.03 1.25 0.94 0.93 
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The effect of different hosts upon some species of Phytophthora. Leon H. LEoNIAN. 

The size and shape of Phytophthora sporangia constitute the most important charae- 
teristics in a strietly morphological classification. The followers of such a scheme must, 
of necessity, assume that the species is an immutable entity. The writer has shown that 
environmental conditions exert a tremendous influence upon the morphological features 
of Phytophthora spp. Sinee a host plant offers as many diverse physical and chemical 
factors as any laboratory medium or reagent, it is only natural to expect that different 
hosts exercise different influences upon the same species of fungus. With this point in 
view, the writer inoculated green tomatoes, green peppers, egg plants and potatoes with 
a number of Phytophthora spp. Ready infection and abundant fruiting followed. 
Sporangia from different hosts showed such striking dissimilarities in size and shape as 
to fool the most conservative morphologist. 

The natural conelusion, therefore, is that a purely morphological system of classifi- 
cation is not of great value, and that only the more constant morphological features 
should be combined with reliable physiological reactions if a more satisfactory scheme 


of classification is desired. 


Variation of strains of Alternaria solani isolated from lesions on potato tubers. REINER 

BONDE. 

Alternaria solani cultures isolated from lesions on potato tubers were found to com- 
prise distinct strains, which ean be differentiated on the basis of formation of pigment 
in potato agar, rate of growth, macroscopic appearance of mycelium in culture, produe- 
tion of conidia, and pathogenicity on leaves and tubers. Saltations occur rather fre- 
quently in some strains, giving rise to new forms distinctly different from the parent. 
Some of the strains studied arose by saltation occurring in vitro. The strains cannot 
now be differentiated by measurements of the conidia. 

The red pigment of the chromogenic strains was intensified by high temperatures 
and was retarded or absent at lower temperatures. Differences in acidity and alkalinity 
of the medium did not suppress pigmentation in the more chromogenic strains. Some 
intermediate strains were non chromogenic in media of high acidity. Sunlight intensified 
the pigmentation of certain strains. Other strains remained non-chromogenice under all 
conditions of environment to which they were subjected. The pigment formed by Alter- 
naria solani is deep red or carmine when alkaline, and yellow when acid. 

The chromogenic character of the strains in media is not correlated with 


pathogenicity. 


Clitocybe root-rot of trees and other woody plants in Florida. ArtHur S&S. Ruoaps. 

During the past three years the writer has observed, at various points in Florida, 
several cases of mushroom root-rot of trees and other woody plants caused by Clitocybe 
tabescens (Seop.) Bres., which he previously reported as the cause of a root-rot of grape- 
vines in Missouri (Jour. Agr. Res. 30: 341-364. 1924 ). Clitoeybe root-rot has been 
observed most frequently in guava (Psidium guajava) trees, killing them in old citrus 
groves at Courtenay and Lotus on Merritts Island and at Cocoa, Rockledge, Bonaven ura, 
Mt. Dora, and Astor. Additional instances of equal severity have been observed in the 
case of eucalyptus trees at Cocoa, Okeechobee, Orlando, and Sebring; Australian pine 
(Casuarina equisetifolia) at Okeechobee and Rockledge; rose apple (Caryophyllus 
Jambos) at Ft. Pierce, and poinsettia (Euphorbia puleherrima) at Oakland. 

Additional study may demonstrate that Clitocybe root-rot of various trees and other 
voody plants is of fairly widespread occurrence throughout Florida and other southern 
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states. Despite the frequently noted occurrence of Clitocybe root-rot in guava trees of 
long-established citrus groves, no instance has been found where citrus trees have been 
attacked. 


A study of the downy mildew, Sclerospora graminicola (Sacc.) Schroet. I. E. Metuus, 

FRANK VAN HALTERN, and D. E. Biss. 

A completely saturated atmosphere, turgid leaves covered with a film of moisture, 
and a temperature between 10° and 27° C. seem to favor sporulation of Sclerospora 
graminicola on Setaria viridis (L.) Beauv. Light apparently is not a factor. Under 
favorable conditions, sporulation oecurs within 4 to 6 hours, and germination in water 
oecurs in one hour at temperatures between 5° and 20° C. The optimum temperature 
is 14° to 18° C. The sporangia are forcibly discharged vertically 1.5 to 2.5 mm. and 
laterally 1.44 to 1.89 mm. Scelerospora has been reported on Setaria glauca several times, 
but it has never been collected by the authors, although the two species of Setaria regu- 
larly occur together in fields in Iowa and adjoining States. 

Selerospora hibernates by means of oospores rather than by intraseminal mycelium. 
The oospores require no rest period and, in dry conditions, remain viable at least 17 
months. The minimum period of incubation following sporangial infection of corn by 
either oosporic or sporangial conidia is 6 days. Infection may take place near the base 
of the plumule 24 hours after the plumule emerges from the seed coat. Such infection 
generally is systemic. On corn, 11 per cent infection resulted from sporangia, and 91 
per cent from oospores. The oospores were not killed after soaking 10 minutes in a 2 
per cent copper-sulfate solution, nor when heated at 50° C. for one hour. Five minutes 
in one per cent formaldehyde inhibited oospore germination, while one-tenth per cent mer- 
eurie chloride for 40 minutes at room temperatures did not. 


Some effects of mosaic on the content of the cell. MELVILLE T. CooK. 


The cells of a series of leaves from the center to the outside from both mosaic and 
apparently healthy plants of sugar cane and tobacco have been studied for the purpose 
of determining the effects of mosaic. The chloroplasts in a mosaic plant are smaller and 
fewer than those in a healthy plant, but they tend to become normal with age. That is, 
the chloroplasts in the outside leaves of a mosaic plant are very nearly the same in ap- 
pearance as those of a healthy plant. These studies indicate that the chloroplasts are 
not destroyed nor even injured by the disease. Their development, however, is inhibited. 
The nucleigof many mosaic cells are enlarged and otherwise deformed but they tend also 
to hecome normal with age. Islands of diseased cells are to be found in apparently 
healthy tissues, and islands of healthy cells in diseased tissues. There was no indication 
of recovery from the disease. Intracellular bodies were commonly found in diseased 


tobacco but rarely in diseased cane. 


Separation of fern leaf from mottling in tomato mosaic. Soputa H. ECKERSON and H. 

R. KRAYBILL. 

Juice from mosaic tomato plants was filtered through sintered glass filters having 
pores about 4 mierons in diameter and through collodion membranes. By means of the 
glass filter it was possible to retain on the filter all of the infectious principle which pro- 
duces mottling symptoms and to recover in the filtrate substances which produce fern-leaf 
and filiform symptoms in tomato plants similar to those frequently associated with tomato 
mosaic. If the tomato juice was allowed to stand in an ice box and then centrifuged, 
the juice when filtered through the glass filter would produce mottling symptoms. None 
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of the filtrates from collodion membranes produced typical mottling symptoms but some 
produced the fern-leaf and filiform symptoms. Attempts to infect other plants with the 
juice of plants showing only the fern-leaf symptoms were negative. Thus juice from 
the mosaic tomato plants was separated into two fractions, the residue containing the 
infectious principle (probably an organism) which produces typical tomato mosaic, and 
the filtrate, a non-infectious principle (possibly of the nature of toxins) which passes 
through collodion membranes and produces only fern-leaf and filiform symptoms with 


no mottling. 


Multiplication of the virus of tobacco mosaic in detached leaves. THELEN A. Purpy. 


The virus of tobacco mosaic, when inoculated into detached tobacco leaves, produces 
no macroscopic symptoms of disease but causes the production of intracellular bodies 
similar to those associated with tobacco mosaic in the leaves of growing plants. The 
appearance of these bodies after a definite incubation period and their occurrence in tis- 
sues distant from the point of inoculation indicates a development of the virus in the 
cells of the detached leaves. 

Hoping to obtain further evidence of multiplication of the virus in cells of detached 
leaves, serial transmission experiments were undertaken. A known amount of virus was 
introduced into the first leaf of each series. After a period of incubation the sap was 
extracted from the leaf, diluted with distilled water and a given amount inoculated into a 
second detached leaf. In this manner, each leaf of a series was inoculated successively. 
The dilution of the original inoculum transferred was estimated in every case. The dilu- 
tion used in the inoculation of the ninth leaf, juice from whieh produced mosaic in 
healthy plants, is estimated to be not less than 256 x 10-* in each series. This is many 
millions of times the water dilution necessary to inactivate the virus and indicates multi- 
plication in the detached leaves. 


Leafhopper injury to clover. E. A. HALLOWELL, JOHN MONTEITH, JR., and W. P. Fin. 

For several years an injury resembling tipburn or hopperburn of potatoes has been 
observed on clovers and other legumes. It was conspicuously prevalent and widespread 
during the summer of 1926, and was associated with an unusual abundance of leafhoppers. 
At Urbana, Illinois, red clover was grown in adjacent inseet-proof cages, one heavily 
infected with leafhoppers (Empoasca mali), the other free from insects. These tests 
apparently demonstrated that leafhoppers were responsible for the condition observed, 
and further showed that the relatively glabrous English clover suffered more than the 
pubescent Tennessee strain. Affected leaves, sometimes simply yellowed or bronzed, are 
often slightly curled and usually show tip and marginal browning, while frequently the 
entire leaf turns brown. The plants remain dwarfed, and many die. As on potatoes, 
Bordeaux appeared to repel the leafhoppers, and the plants remained vigorous. On red 
clover at Arlington Farm, Virginia, where numerous species of leafhoppers were abundant, 


the damage was most noticeable on Italian clover, while the native hairy strains showed 


much less injury. Zigzag, alsike, and white elovers showed similar symptoms in varying 
degree. Alfalfa in Italian clover plots, as well as in extensive plantings nearby, was like- 


wise severely dwarfed and had the typical ‘‘vellows’’ or ‘‘yvellow-top’’ appearance. 


Investigations on citrus ‘*blight.’’ wilt or leaf-eurl in Florida. ARTHUR S. RHOADS. 
During the past three years, an intensive study has been made of a chronie wilt of 
citrus trees, locally called ‘‘blight,’’ or leaf-curl, that has caused heavy losses in groves 


of certain sections of Florida during the past 40 years. Extensive experiments in bud- 
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ding young trees and grafting older ones demonstrated that this trouble is not trans- 
missible. No evidence was obtained to indicate that a pathogenie organism is respon- 
sible for this trouble. It is believed to be of non-parasitie origin, and traceable to 
extremes in soil-moisture conditions. There is a well-defined relation between the occur- 
rence of citrus ‘*blight’’ and the water-holding capacity of the soil type. This trouble 
appears to be caused most frequently by an inadequate supply of soil moisture during 
the dry season of the year. Often it may be due also to excessive amounts of soil 
moisture resulting from prolonged saturation of poorly drained grove areas. Again, it 
may be intensified by the recurrence of drouth following an excessively wet season. Citrus 
‘*hlight’’ clearly is greatly favored by neglectful care of the grove. After the trees 
develop the chronie wilt, control appears possible only through adoption of preventive 


rather than remedial measures. 


A serious disease of birches. PERLEY SPAULDING. 

There has appeared within a few years a serious disease of various birches in our 
eastern forests. In 1919 A. H. Graves published concerning a Nectria canker of 
Betula lenta L. and still earlier Pollock mentioned a Nectria canker of B. lutea Michx. 
During the summer of 1926 a similar disease was found apparently epidemic on B. lutea 
in Vermont and on B. lenta in Massachusetts. There is much diversity in the symptoms, 
but after studying them for some days the writer came to the conclusion that he also was 
dealing with a disease caused by Nectria. Foresters have been alarmed during the last 
few years by an increasing deerepit condition of vellow birch and have attributed it to 
the bronze birch borer. The trouble found by the writer seems not to be due to an insect 
though the borer is not excluded as a cause of serious injury. Cultures are being made 
for further work. While the disease is not generally serious, it may be well to have it in 
mind so that its range, virulence and economie importance ean be learned. Any notes 


concerning it will be much appreciated. 


| 
¥ 
| | 
’ 
! 


